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Conjoint  Meeting  of  the  Section  loith  the  North  of  England 
and  Midland  Obstetrical  and  Gynaecological  Societies, 
held    May   6,    1920. 

MORNING    SESSION. 
The  President. 

In  the  name  of  the  Section  of  Obstetrics  and  Gynaecology  I  have 
very  great  pleasure  in  welcoming  the  members  of  the  North  of  England 
Obstetrical  and  Gynaecological  Society  and  of  the  Midland  Obstetrical 
and  Gynaecological  Society  to  this  conjoint  meeting.  I  invite  Dr.  J.  E. 
Gemmell,  vice-president  of  the  North  of  England  Society,  to  take  the 
chair. 

DISCUSSION    ON    THE    TREATMENT    OF    ANTE- 
PARTUM   HEMORRHAGE. 

Professor  Hastings  Tweedy. 

It  is  an  error  to  consider  all  ante-partum  haemorrhages  other  than 
those  arising  from  placenta  praevia  as  accidental,  yet  this  is  a  mistake 
commonly  made  by  nurses  and  students.  Of  still  greater  importance 
is  it  to  determine  the  amount  of  loss  vs^hich  brings  the  condition  within 
the  category  of  accidental  haemorrhage.  The  standard  at  present  varies 
in  the  compilation  of  different  statistics  and  comparison  of  results  is 
rendered  difficult. 

In  the  Rotunda  Hospital  the  term  is  now  not  used  unless  the  bleeding 
is  sufficient  to  necessitate  the  presence  of  an  assistant  master,  who  has 
to  make  a  diagnosis  and  is  responsible  for  the  woman's  delivery.  He  is 
N — OB   1 
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not  summoned  unless  his  presence  is  required  in  the  interest  of  the 
patient,  and  many  insignificant  bleedings  escape  being  recorded.  Thus 
the  fact  is  explained  that  during  my  entire  mastership  I  reported  but 
forty-nine  cases  of  accidental  and  forty-five  of  unavoidable  haemorrhage 
in  13,024  deliveries,  and  in  the  extern  maternity  forty-seven  in  15,543. 
deliveries. 

On  the  other  hand,  Sir  William  Smyly,  in  his  first  hospital  report, 
adoptmg  a  different  standard,  records  forty-four  cases  in  3,(300  deliveries. 
Most  of  them,  he  writes,  were  of  little  consequence.  Similarly  St. 
Mary's  Hospital,  Manchester,  encountered  105  cases  of  accidental 
haemorrhage  in  the  two  years  1913-14,  eighty-three  of  which  recovered 
under  the  measures  applicable  for  the  condition  in  its  less  severe  form 
— viz.,  rupture  of  membranes,  &:c.  Seven  died  in  spite  of  this  treatment 
and  fifteen  were  dealt  with  by  more  radical  procedures.  From  these 
figures  I  infer  that  there  were  certainly  twenty-two  serious  haemorrhages, 
but  the  remainder  could  probablj^  be  classed,  with  Sir  William  Smyly's 
cases,  as  "  of  little  consequence." 

Amongst  my  forty-nine  patients,  twenty-two  were  in  serious  danger 
and  were  treated  by  the  vaginal  plug.  I  lost  two  of  my  hospital 
patients,  and  in  the  extern  maternity  seven,  a  not  surprising  difference 
when  it  is  remembered  that  greater  difficulties  are  encountered  in 
district  work  and  the  smaller  experience  of  those  in  charge  of  the  extern 
maternity.  The  plug  was  employed  in  five  of  the  extern  maternity 
deaths.  My  two  deaths  probably  arose  from  intraperitoneal  haemor- 
rhage, for  in  one  it  is  remarked  that  not  more  than  a  pint  and  a 
half  of  blood  poured  into  the  uterus,  whilst  in  the  other  the  notes 
say  that  the  patient's  condition  improved  whilst  the  plug  was  in. 
Labour  started  and  the  delivery  was  natural  in  three  hours.  She 
died  after  completion  of  the  third  stage. 

In  1915  I  returned  to  the  Kotunda,  and,  in  conjunction  with  Sir 
William  Smyly  and  Dr.  Purefoy,  carried  on  the  work  of  the  Institution 
for  three  years  We  encountered  twenty-three  cases  of  accidental 
haemorrhage.  We  were  then  in  possession  of  the  knowledge  that 
accidental  haemorrhage  might  arise  as  the  result  of  pregnancy 
toxaemias,  and  this  knowledge  made  us  decide  to  perform  Caesarean 
section  when  the  double  complication  was  encountered  in  a  severe 
form.  We  carried  out  the  procedure  three  times  and  with  success. 
Intra-abdominal  blood  was  observed  in  all  three  operations,  and  in 
one  the  ovarian  artery  beneath  the  Fallopian  tube  was  bleeding.  Of 
the  remaining  twenty-one,  eight  were  plugged.     No  deaths  occurred 
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from  loss  of  blood.  One  woman  died  from  sepsis  ten  days  after 
delivery.  Thus  my  hospital  experience  comprises  seventy-two  cases 
in  over  18,000  deliveries,  with  two  deaths.  Thirty  were  plugged. 
Smyly,  working  in  the  same  Institution,  had  five  deaths  in  3,600 
patients  treated  before  his  adoption  of  the  plug. 

These  figures  are  convincing  in  their  significance,  and  can  only  be 
explained  on  the  assumption  that  the  plug  exercises  a  definite  and 
pronounced  influence  in  arresting  haemorrhage.  It  does  so  by  impeding 
the  circulation  in  the  uterine  vessels.  Various  other  explanations  have 
been  given  of  the  plug's  action,  and  many  of  these  by  their  ineptitude 
have  greatly  prejudiced  the  method.  Many  suppose  that  a  back  pressure 
on  the  blood-vessels  is  caused  by  the  outpoured  blood  above  the  plug. 
This  explanation  is  quite  inadequate  and  justifies  Berkeley  and  Bonney 
in  writing  that  "  on  first  consideration  the  logic  of  plugging  the  vagina 
to  arrest  bleeding  that  is  going  on  some  distance  above  it,  may  not 
appear  obvious,  yet  its  efficacy  in  cases  with  free  external  haemorrhage 
is  proven."  These  writers  satisfy  themselves  that  the  efficacy  of  the 
plug  depends  on  its  increasing  the  power  of  the  uterus  to  contract. 
When  dealing  with  concealed  accidental  hsemorrhage,  however,  with 
the  accompanying  uterine  inertia,  they  are  driven  to  express  a  doubt 
whether  the  plug  can  have  any  directly  useful  effect.  They  say  "  it  is 
easy  to  apply  "  and  that  it  has  this  great  advantage,  that  it  avoids  rapid 
emptying  of  the  uterus,  a  proceeding  which  always  impresses  severe 
shock  on  these  patients.  "  We  think  there  can  be  no  doubt  that  in 
some  of  these  cases  the  bleeding  has  stopped  by  the  time  the  practitioner 
comes  on  the  scene,  and  that  plugging  the  vagina  has  the  great  advantage 
of  compelling  him  to  pursue  a  course  of  masterly  inactivity." 

A  plug  applied  in  the  method  recommended  by  these  writers  will 
not  compress  the  vessels,  for  they  apply  it  with  the  aid  of  a  speculum 
and  a  forceps  and  use  for  this  purpose  rolls  of  cotton,  each  tied  round 
with  a  string  to  facilitate  removal.  I  feel  sure  it  would  not  be  possible 
to  place  in  position  one  dozen  such  rolls  as  are  portrayed  in  their 
illustration,  and  those  adopting  any  similar  technique  must  meet  with 
disappointment. 

I  have  quoted  from  the  work  of  the  above  authors,  not  because  they 
are  singular  in  their  views,  but  for  the  reason  of  their  great  eminence. 
They  undoubtedly  voice  the  popular  opinion — i.e.,  that  it«is  useless  to 
attempt  the  compression  of  blood-vessels  by  a  vaginal  plug. 

On  the  other  hand,  I  maintain  that  compression  is  accomplished 
with  the  plug  which  I  apply,  and  have  demonstrated  this  truth  during 
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the  performance  of  several  Caesarean  sections.  These  have  afforded 
my  assistants  an  opportunity  of  directly  observing  stoppage  of  pulsation 
in  the  uterine  artery  whilst  pressure  is  made  from  below  on  a  lateral 
fornix. 

To  plug  efficiently  the  left  hand  should  be  passed  into  the  vagina 
with  the  palmar  surface  directed  towards  the  hollow  of  the  sacrum, 
while  the  tips  of  the  fingers  lie  behind  the  cervix.  Small  pieces  of 
cotton  wool,  squeezed  out  of  lysol  solution,  and  each  the  size  of 
the  thumb  knuckle,  are  then  taken  and  inserted  by  means  of  the 
right  hand  round  the  cervix.  The  fingers  of  the  left  hand  are  kept 
busy  squeezing  the  pellets  into  a  compact  mass  and  forcing  the 
spaces  between  them  to  permit  the  insertion  of  still  another  plug. 
This  process  is  continued  in  a  systematic  manner  from  above  down- 
wards till  the  vulva  is  reached  and  the  vagina  can  hold  no  more. 
A  T-bandage  is  applied  to  keep  the  plug  in  position,  and  an 
abdominal  binder  is  fastened  tightly  from  above  downwards 
to  press  the  side  walls  of  the  uterus  against  the  vaginal  dam, 
and  thus  completes  the  operation.  A  plug  so  applied  will  cause 
immediate  cessation  of  haemorrhage,  and,  when  it  is  removed  after 
the  lapse  of  hours,  so  much  blood  only  will  be  found  as  can  be 
accounted  for  by  the  flow  which  took  place  during  the  operation. 

The  vaginal  plug  is  not  easy  to  apply,  nor  is  its  application  harmless. 
Sometimes,  in  spite  of  our  best  efforts,  we  cannot  at  the  first  attempt 
insert  sufficient  material  to  stop  the  bleeding.  In  such  cases  the  plug 
must  be  removed  entirely  and  reinserted.  On  the  second  attempt  the 
procedure  will  be  found  to  have  become  much  more  easy  on  account  of 
the  dilatation  of  the  vagina.  Pain,  distress  and  some  shock  always 
follow  from  its  application,  and  superficial  tearing  of  the  mucous 
membrane  of  the  vagina  is  almost  certain  to  occur,  whilst  the 
possibility  of  rupture  of  the  uterus  is  not  to  be  discounted. 

It  is  clear  that  the  words  "vaginal  plug"  mean  in  Dublin  something 
different  from  that  which  they  mean  elsewhere,  and  critics  must  take 
this  into  consideration. 

To  what  extent  intraperitonal  haemorrhage  can  be  controlled  by  a 
vaginal  plug  is  still  a  matter  of  doubt.  In  the  vicinity  of  the  internal 
OS,  control  is  complete.  On  the  other  hand,  it  would  utterly  fail  to 
stop  a  leakage  from  the  ovarian  artery.  The  latter  supplies  a  relatively 
small  amount  of  blood  to  the  placenta,  chiefly  flowing  to  its  upper 
portion  where  detachment  is  rare.  When  the  main  supply  is  cut  off 
the  loss  of  blood  pressure  promotes  coagulation  in  the  sinus. 
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Hysterectomy  has  no  place  in  the  treatment  of  accidental  haemor- 
rhage, and  finally  it  may  be  stated  that  rupture  of  the  membrane  does 
not  contra-indicate  the  vaginal  plug. 


Dr.  J.  E.   Gemmell  (Chairman). 

We  have  listened  with  great  interest  to  Dr.  Hastings  Tweedy's 
paper  on  the  treatment  of  ante-partum  haemorrhage,  and  the  descrip- 
tion of  what  has  been  known  to  us  as  the  "  Dublin  method "  of 
treatment  by  vaginal  packing,  and  are  impressed  by  his  confidence 
and  the  success  which  has  attended  this  method  in  his  hands. 

In  considering  ante-partum  liEemorrhage,  we  must  first  define  the 
class  of  cases  to  which  we  refer,  for  we  meet  a  very  large  number  in 
maternity  hospital  practice  in  which  there  is  haemorrhage  in  the  later 
months  of  pregnancy,  and  which  have  very  properly  been  sent  in 
"  because  there  is  some  bleeding,"  but  which  are  never  serious,  and  for 
which  rest  in  bed,  under  observation,  is  the  only  treatment  required  to 
bring  them  to  a  satisfactory  conclusion  as  normal  labour,  with  very 
little  loss  of  blood. 

It  is  however  with  the  more  serious  cases  in  which  there  is  retro- 
placental  and  retro-membranous  hsematoma  that  we  wish  to  deal,  and 
in  which  the  most  important  factor  is  inertia  of  the  uterus.  The 
basis  of  treatment  should  be  founded  upon  the  surgical  axiom  "put 
your  finger  upoa  the  bleeding  spot,"  which  m  these  cases  is  unfortunately 
of  practical  impossibility,  as  a  direct  method,  but  which  can  in  some 
measure  be  obtained  by  indirect  means.  The  vaginal  pack  and 
abdominal  binder  are  thus  employed  and,  used  en  one  occasion  only,  I 
found  it  eminently  successful.  Few  practitioners,  however,  although 
so  frequently  attempting  to  pack  the  vagina  before  sending  the  patient 
into  hospital,  are  able  to  carry  out  this  method  properly.  We  are 
familiar  with  the  so-called  packing,  which  in  reality  is  but  the  placing 
of  a  vaginal  tampon,  which  has  not  and  cannot  have  any  effective 
pressure  upon  vessels. 

I  have  always  advocated  the  expectant  treatment,  especially  in  the 
hands  of  the  young  practitioner  and  the  midwife,  and  except  for  the 
most  extreme  cases  of  retro-placental  haemorrhage,  have  seen  most 
satisfactory  results.  Morphia  brings  rest  to  the  patient  and  uterus, 
resulting  in  an  improvement  in  muscular  tone  as  a  result  of  the  re- 
cuperation of  the  uterus  during  the  rest  obtained,  and  a  thrombosis  of 
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the  superficial  vessels.  Hurried  delivery,  or  accouchement  force,  are 
most  dangerous,  and  if  the  degree  of  haemorrhage  indicates  rapid 
delivery,  then  the  method  ought  to  be  that  of  Caesarean  section  without 
hysterectomy.  Placenta  praevia  is  more  amenable  to  direct  pressure. 
In  multiparas  I  would  advise  version  and  the  half-breech  as  being  the 
more  practicable  method  for  the  general  practitioner,  whose  handling  of 
the  De  Eibes'  bag,  through  a  want  of  familiarity  with  vaginal  operations 
may  render  its  use  a  dangerous  method.  In  primiparae,  with  a  closed 
cervix  and  increasing  haemorrhage,  in  the  hands  of  those  familiar  with 
the  technique  of  abdominal  surgery,  I  would  unhesitatingly  advocate 
Caesarean  section. 

Dr.  W.  Fletcher  Shaw  (Manchester). 

I  am  sure  we  have  all  listened  with  great  pleasure  to  Dr.  Hastings 
Tweedy's  paper,  and  we  must  congratulate  him  on  the  excellent  results 
he  has  had  in  accidental  haemorrhage.  I  am  glad  he  has  called  attention 
to  the  loose  way  these  cases  are  diagnosed.  All  maternity  hospitals, 
St.  Mary's,  Manchester,  as  much  as  any  of  them,  publish  large  figures 
of  accidental  haemorrhage  each  year.  If  a  patient  is  admitted  for  ante- 
partum haemorrhage  and  no  placenta  is  felt  she  is  classified  as  accidental 
haemorrhage,  but  I  am  sure  many  of  these  cases  are  in  reality  cases  of 
marginal  placenta  praevia,  in  which  the  placenta  is  implanted  so  high 
that  it  is  not  felt  on  examination. 

I  have  used  the  Dublin  method  of  tightly  packing  the  vagina  in 
several  cases  of  accidental  haemorrhage  with  good  results,  but  no  better 
than  the  method  we  usually  employ  at  St.  Mary's  of  rupture  of  the 
membranes,  a  tight  abdominal  binder  and  administration  of  ergot  or 
pituitrin. 

We  must  remember  that  a  maternity  hospital  in  a  large  centre  has 
two  functions  to  perform,  and  while  the  treatment  of  patients  is  of  the 
first  importance,  the  method  adopted  and  taught  to  students  must  be 
the  one  which  they  can  most  easily  carry  out  in  after  practice,  when 
they  will  be  responsible  for  similar  cases.  The  great  objection  to  the 
method  of  packing  the  vagina  in  cases  of  accidental  haemorrhage  is  the 
risk  of  sepsis.  The  most  alarming  symptom  which  confronts  the 
practitioner  in  charge  of  a  case  is  haemorrhage  ;  it  is  so  obvious  that 
unless  it  is  controlled,  the  patient  will  die,  and  it  appears  equally 
obvious  that  the  haemorrhage  can  be  controlled,  so  naturally  the  prac- 
titioner confronted  suddenly  with  this  condition  adopts  the  method  which 
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has  been  taught  as  infalHble,  whether  the  necessary  materials  are  to 
hand  or  not.  Those  of  us  who  have  had  experience  in  a  maternity 
hospital  which  receives  large  numbers  of  patients  sent  in  by  outside 
practitioners  must  have  seen  many  cases  packed  in  an  appalling 
manner. 

Many  such  cases  are  sent  into  St.  Mary's  packed  with  strips  of 
the  bed  sheets,  after  a  cursory  dip  in  an  antiseptic  solution,  and  I  have 
seen  one  case  packed  with  a  dishcloth.  A  patient  with  haemorrhage  has 
a  much  lowered  resistance,  so  it  is  no  wonder  that  many  of  these  cases 
develop  puerperal  sepsis.  It  is  little  satisfaction  to  the  patient  to  have 
her  death  certificate  filled  in  as  puerperal  sepsis  instead  of  accidental 
haemorrhage.  Accidental  haemorrhage  is  a  rare  condition,  and  we 
cannot  expect  a  busy  practitioner  constantly  to  carry  sterilized 
material  for  vaginal  packing  on  the  off-chance  of  encountering  one, 
so  I  never  teach  packing  for  any  obstetrical  complication,  and  prefer  in 
the  case  of  accidental  haemorrhage  to  teach  rupture  of  the  membranes,  a 
tight  binder  and  ergot  or  pituitrin.  This  method  is  equally  efficacious, 
and  not  open  to  the  same  risk  of  sepsis. 

The  great  majority  of  cases  of  accidental  haemorrhage  are  only 
slight  ones,  but  there  are  a  few  rare  cases,  in  which  no  treatment  short  of 
abdominal  section  will  control  the  haemorrhage.  In  October,  1916,  I 
read  the  notes  of  six  such  cases  before  this  Section  which  I  had  operated 
upon  in  the  previous  two  years,  and  in  the  same  period  Dr.  Clifford  had 
five  cases  :  in  all  of  these  cases  there  were  extensive  haematomata  in  one 
or  both  broad  ligaments,  and  in  three  free  blood  in  the  peritoneal  cavity. 
These  cases  are  rare,  and  since  that  date  no  similar  case  has  occurred  at 
St.  Mary's  Hospital. 

Dr.  Hastings  Tweedy  has  confined  his  paper  to  accidental  haemor- 
rhage, but  I  should  like  to  say  a  few  words  on  the  treatment  of  placenta 
praevia.  Many  of  these  cases  are  slight,  and  provided  they  are  in 
hospital  or  the  doctor  remains  with  the  patient  so  as  to  be  prepared  to 
act  if  sudden  severe  haemorrhage  occurs,  they  are  better  left  alone.  If 
the  haemorrhage  is  severe  the  classical  treatment  of  version  is  an  almost 
sure  way  of  controlling  the  haemorrhage.  In  a  few  cases  Caesarean 
section  is  the  best  treatment,  and  I  have  now  performed  this  operation 
on  six  patients  with  the  cervix  only  slightly  dilated,  with  severe 
haemorrhage  and  with  a  living  child. 
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Dr.  Heebert  Williamson. 

The  Maternity  Ward  of  St.  Bartholomew's  Hospital  was  opened 
for  the  reception  of  patients  on  Februarj'  4,  1911.  Between  that  date 
and  the  day  on  which  I  gave  up  charge  of  the  ward  in  July,  1919, 
2,600  patients  were  admitted.  Of  these  patients  ninety-eight,  or  3"76 
per  cent,  of  the  total  admissions,  suffered  from  ante-partum  haemorrhage. 

These  figures  are  of  no  value  in  estimating  the  frequency  of  ante- 
partum haemorrhage  because  many  of  the  patients  were  admitted  on 
account  of  this  symptom,  and  had  the  bleeding  not  taken  place  would 
have  been  dehvered  in  their  own  homes.  All  the  patients  were  under 
the  charge  of  myself  and  my  colleague,  Mr.  Barris  ;  the  majority  were 
seen  before  delivery  by  one  of  us,  and  we  were  responsible  for  the 
treatment  adopted  in  all  the  cases. 

On  dividing  the  cases  into  two  groups  according  as  haemorrhage 
occurred  from  the  detachment  of  a  normally,  or  an  abnormally,  situated 
placenta,  I  find  that  of  the  ninety-eight,  fifty  were  cases  of  accidental 
haemorrhage  and  forty-eight  of  placenta  praevia.  Considering  first  the 
accidental  haemorrhages  I  find  :  nine  cases  of  concealed  haemorrhage ; 
twenty-four  cases  of  external  haemorrhage ;  seventeen  cases  of  the 
combined  variety.  Of  the  mothers,  forty-seven  recovered  and  three 
died  ;  of  the  children,  twenty-seven  were  born  alive  and  twenty-three 
were  born  dead.  The  mortality-rate  was  therefore  :  maternal,  6  per 
cent.,  foetal,  46  per  cent. 

Of  the  unavoidable  haemorrhages  :  twelve  were  cases  of  central 
placenta  praevia,  twenty-seven  were  cases  of  lateral  placenta  praevia,  and 
nine  were  cases  of  marginal  placenta  preevia.  Of  the  mothers,  forty- 
five  recovered  and  three  died  ;  of  the  children,  sixteen  were  born  alive 
and  thirty-two  were  stillborn.  The  mortality  rate  was  therefore : 
maternal,  6'25  per  cent. ;  fcetal,  66"6  per  cent. 

The  complications  of  pregnancy  and  the  puerperium  were  as  follows  : 

Albuminuria. — Accidental  haemorrhage,  seventeen  cases  =  34  per 
cent.  ;  placenta  prasvia,  three  cases  =  6"25  per  cent. 

Post-partum  Hxviorrhage. — Accidental  haemorrhage,  twelve  cases 
—  24  per  cent :  placenta  praevia,  five  cases  =  10"4  per  cent. 

Local  Infection  manifested  in  the  Puerperium. — Accidental  haemor- 
rhage, six  cases  ^  12  per  cent. ;  placenta  praevia,  twelve  cases  =:  25  per 
cent.,"i 

There  were  no  cases  of  general  infection. 
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The  treatment  adopted  was  as  follows  : — 

(1)  Best  in  bed,  Bijections  of  Morphia,  dc,  hut  no  Local  Inter- 
ference, thirty-seven  cases  :  Accidental  haemorrhage,  twenty-nine  cases 
—  58  per  cent.  ;  placenta  praevia,  eight  cases  =  16"6  per  cent.  In  the 
ninety-eight  cases,  therefore,  thirty-seven  cases,  or  37'7  per  cent,  were 
delivered  without  interference.  It  must  be  remembered  that  these 
patients  were  treated  under  exceptionally  favourable  conditions — skilled 
assistance,  a  trained  anaesthetist  and  an  operating  theatre  were  imme- 
diately available  if  any  emergency  arose.  In  these  circumstances  we 
were  justified  in  a  policy  of  non-interference  until  the  loss  was  really 
profuse,  and  this  policy  we  adopted. 

(2)  The  above  Treatment  together  ivith  Bupture  of  the  Membranes. — 
Eight  cases  :  Accidental  haemorrhage,  three  cases ;  placenta  praevia,  five 
cases. 

(3)  Bi-polar  Version  and  bringing  doimi  a  Leg. — Eleven  cases : 
Accidental  haemorrhage,  two  cases  ;  placenta  praevia,  nine  cases. 

(4)  Manual  Dilatation  of  Cervix  and  Forceps  Delivery. — Accidental 
haemorrhage,  three  cases. 

(5)  Champetier  de  Bibes'  Bag. — Placenta  praevia,  eighteen  cases. 

(6)  Csesarean  Section. — Three  cases  :  Accidental  haemorrhage,  two 
cases  ;  placenta  praevia,  one  case. 

(7)  Plugging  the  Vagina  and  Application  of  an  Abdominal  Binder. — 
Eighteen  cases  :  Accidental  haemorrhage,  eleven  cases ;  placenta  prsevia, 
seven  cases. 

I  will  consider  the  cases  treated  by  plugging  in  further  detail.  My 
attention  was  first  called  to  the  method  by  Colclough's  paper  in  the 
Journal  of  Obstetrics  and  Gynaecology  ;  when  I  read  it  I  realized  that^ 
if  reliable,  this  method  would  be  the  safest  to  teach  students  who  were 
to  become  general  practitioners  and  who  might  at  any  time  be  called 
upon  to  treat  these  cases  in  the  patient's  own  home.  I  determined, 
therefore,  to  try  it  in  a  series  of  cases.  The  cases  selected  were  those 
in  which  uterine  contractions  were  not  present  and  the  cervix  was  not 
sufficiently  dilated  for  bi-polar  version  or  the  introduction  of  de  Ribes' 
bag.  The  plugging  in  each  case  was  performed  under  an  anaesthetic, 
and  narrow  strips  of  gauze  were  used  instead  of  the  pledgets  advised 
by  Dr.  Hastings  Tweedy.     I  will  classify  the  results  into  four  groups. 

Group  I:  Bleeding  arrested.  Labour  Bains  excited,  and  no  further 
treatment  reqtcired. — Eight  cases  444  per  cent.  :  Placenta  prsevia, 
three  cases  ;  external  accidental  haemorrhage,  two  cases  ;  concealed 
accidental  haemorrhage,  one  case ;  mixed  accidental  haemorrhage,  two 
cases." 
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Group  II:  Bleeding  arrested,  but  no  Labour  Pains  excited. — Three 
cases  16'6  per  cent. :  Placenta  prsevia,  one  case ;  external  accidental 
haemorrhage,  one  case ;  mixed  accidental  haemorrhage,  one  case. 

Group  III  :  Bleeding  arrested  for  a  time,  but  recurred  after  an 
interval  of  not  less  than  three  hours. — Three  cases  -  16"6  per  cent. : 
Placenta  praevia,  two  cases ;  external  accidental  haemorrhage,  one  case. 

Group  IV  :  Hannorrhage  not  arrested  and  treatment  abandoned  in 
favour  of  other  methods. — Four  cases  22"2  percent.  :  Placenta  praevia, 
two  cases ;  concealed  accidental  haemorrhage,  one  case ;  mixed  acci- 
dental haemorrhage,  one  case. 

In  61  per  cent,  of  the  cases  therefore  the  bleeding  was  arrested  ; 
in  39  per  cent,  it  was  not  arrested  permanently,  although  temporarily 
arrested  in  16'6  per  cent. 

Amongst  these  eighteen  cases  there  were  two  deaths,  11  "1  per  cent. 
Both  patients  were  desperately  ill  before  the  plug  was  applied.  The 
first  was  a  toxaemia  case,  the  urine  was  loaded  with  albumin,  the  uterus 
was  hard,  globular  and  distended.  The  patient  died  whilst  preparations 
for  Caesarean  section  were  being  made  and  post-mortem  a  quantity  of 
fluid  blood  and  clot  was  found  in  the  abdominal  cavity.  In  the  second, 
attempts  had  been  made  to  apply  forceps  through  an  undilated  cervix 
in  a  case  of  central  placenta  praevia.  When  admitted,  the  patient  was 
bleeding  profusely  from  the  lacerations  which  had  resulted.  The  cervix 
was  less  than  half  dilated  and  uterine  pains  were  present.  I,  therefore, 
plugged  to  arrest  the  bleeding  from  the  cervix.  The  bleeding  was 
arrested  until  the  cervix  was  fully  dilated.  I  then  performed  craniotomy 
and  delivered.  There  was  severe  post-partum  haemorrhage  and  the 
patient  died  two  hours  after  delivery.  I  do  not  believe  we  could  have 
saved  the  lives  of  either  of  these  women  had  we  adopted  any  other  line 
of  treatment,  for  both  were  desperately  ill  when  first  seen. 

Of  the  children,  thirteen  were  stillborn,  four  were  born  alive  and  in 
one  case  the  patient  died  undelivered.  In  five  cases  there  was  post- 
partum haemorrhage.  In  three  cases  evidence  of  local  infection  was 
manifested  during  the  puerperium. 

My  experience  has  convinced  me  that  plugging  the  vagina  is  a 
valuable  method  of  treatment  in  ante-partum  haemorrhage,  and  that 
by  its  application  the  bleeding  can  be  arrested  in  many  cases.  It  is 
by  no  means  infallible  and  those  who  employ  it  will  meet  with  some 
disappointments ;  but  it  is  less  risky  than  any  method  of  rapid  dilatation 
of  the  cervix.  I  now  teach  that,  excluding  cases  of  concealed  haemor- 
rhage of  the  toxaemic  variety  (which  in  my  opinion  should  be  treated  by 
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Caesarean  section),  where  uterine  contractions  are  not  present  and  there 
is  no  dilatation  of  the  cervix,  if  simple  measures  have  failed  to  arrest  the 
bleeding,  plugging  should  be  employed.  Where  the  cervix  is  sufficiently 
dilated  to  admit  two  fingers  it  is  better,  either  to  practise  bipolar  version 
or  to  introduce  Champetier  de  Eibes'  bag. 

I  cannot  accept  Dr.  Hastings  Tweedy's  explanation  of  the  action 
of  the  plug  for  two  reasons.  First,  because  I  believe  it  is  impossible  to 
occlude  the  uterine  artery  merely  by  pressure  applied  from  below  or 
to  produce  any  kink  sharp  enough  to  stop  the  flow  of  blood.  When 
an  artery  is  compressed  it  must  be  compressed  against  something  hard. 
Secondly,  even  if  the  uterine  arteries  were  compressed,  this  would  not 
stop  the  bleeding  because  of  the  very  free  anastomosis  between  the 
uterine  and  ovarian  arteries.  It  is  quite  unjustifiable  to  say  that  the 
upper  part  of  the  uterus  is  supplied  by  the  ovarian  and  the  lower  part 
by  the  uterine  arteries  ;  each  part  of  the  uterus  is  fed  by  both  arteries. 
Nor  is  Dr.  Tweedy  correct  when  he  says  that  comparatively  little  blood 
is  brought  to  the  gravid  uterus  by  the  ovarian  arteries.  I  believe  the 
action  of  the  plug  is  by  stimulating  muscular  contraction. 

There  is  one  other  point  to  which  I  should  like  to  call  attention — 
namely,  the  importance  of  blood  transfusion  in  severe  ante-  and  post- 
partum haemorrhage — and  I  suggest  that  those  working  in  hospital 
maternity  departments  should  be  tested  with  regard  to  the  agglutinating 
reactions  of  their  blood  to  determine  their  suitability  as  donors  in  cases 
of  emergency. 

Mr.  W.  Blair   Bell. 

With  regard  to  accidental  haemorrhage,  I  have  been  much 
interested  to  hear  from  Dr.  Tweedy,  for  the  first  time  from  his 
own  lips,  the  method  he  practises  in  packing  the  vagina.  I  can 
imagine  none  more  efficient.  Nevertheless,  he  has  failed  to  convince 
me  that  he  completely  compresses  the  uterine  artery.  It  is  against 
all  physical  ideas  that  one  should  be  able  to  obliterate  a  movable 
tube  by  pressure  on  one  side.  Nor  can  I  believe  that  the  uterine  artery 
is  compressed  at  the  side  of  the  uterus.  This  does  not  appear  to  me  to 
be  possible  anatomically.  I  do,  however,  believe  that  the  fundus  of  the 
uterus  may  be  compressed  between  the  binder  and  the  packing  in  the 
vagina ;  indeed,  we  have  long  taught  students  to  compress  the  uterus 
between  a  fist  in  the  vagina  and  a  hand  above  in  cases  of  post-partum 
haemorrhage.     I  have  no  doubt  that  htrmorrhage  may  be  controlled  by 
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the  Dublin  method,  but  I  do  not  think  that  accidental  haemorrhage, 
as  such,  is  likely  to  be  adequately  treated  in  all  cases,  for,  as  others 
have  said,  this  is  a  difficult  procedure  for  ordinary  practitioners  to 
attempt.  I  quite  agree  with  the  statement  that  a  majority  of  cases 
are  of  very  little  importance,  and  that  serious  cases  of  accidental 
haemorrhage  are  very  rare ;  but  when  they  are  serious  they  are  very 
serious.  It  is,  therefore,  most  important  that  the  practitioner  should 
have  a  ready  and  easy  treatment  in  his  hands. 

I  am  much  surprised  that  no  one  has  mentioned  the  use  of  infundi- 
bulin  in  these  cases.  I  believe  that  rupture  of  the  membranes  and  the 
administration  of  infundibulin  is  the  best  treatment  for  the  practitioner 
to  employ.  There  are  cases,  of  course,  in  which  surgical  intervention 
may  be  required. 

With  regard  to  the  treatment  of  placenta  prsevia  I  hold  strong  views. 
I  am  certain  that  the  proper  treatment  in  a  large  majority  of  cases  is 
Caesarean  section.  I  do  not  say  in  all  cases,  of  course,  for  some  cases 
of  marginal  placenta  praevia  are  delivered  almost  normally  and  without 
danger ;  but  most  of  the  cases  should  be  subjected  to  Caesarean  section, 
for  the  cervix  is  usually  undilated,  or  only  slightly  opened.  Any  other 
method  of  treatment  leads  to  the  sacrifice  of  about  70  per  cent,  of  the 
children,  and  is  by  no  means  free  from  maternal  mortality.  I  am, 
indeed,  convinced  that  Caesarean  section  affords  no  more  danger  to  the 
mother  than  version  and  delivery  of  the  child  j)er  vias  naturalef^. 
Those  who  still  hold  to  version  as  the  treatment  of  election  must, 
therefore,  justify  their  indifference  to  the  fate  of  the  child. 


Dr.  Herbert  K.  Spencer. 

I  think  Dr.  Hastings  Tweedy  has  done  good  service  in  giving  us 
the  benefit  of  his  large  experience  in  the  treatment  of  accidental 
haemorrhage.  Not  the  least  valuable  of  his  remarks  is  the  calling 
attention  to  the  fact  that  cases  of  "  accidental  haemorrhage  "  of  slight 
degree  are  very  common,  are  of  no  serious  consequence,  and  need 
no  special  treatment.  This  conclusion  will  be  arrived  at  by  every 
obstetrician  who  while  young  enough  and  energetic  enough  has  the 
opportunity  of  attending  a  large  out-door  maternity.  At  the  age  of  27 
I  was  in  that  position  and  in  six  years  personally  attended  over  100  cases 
of  ante-partum  haemorrhage.  I  cannot  help  feeling  that  it  is  want  of 
sufficiently  extensive  practical  experience  that  leads  to  too  frequent  resort 
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to  operative  measures  in  these  cases.  I  should  like  to  call  attention  to  the 
Report'  on  254  cases  of  accidental  ha3morrhage  at  the  New  York  Lying-in 
Hospital  which  showed  that  of  103  cases  delivered  spontaneously— after 
rupture  of  the  membranes  (sixty-eight  cases),  cervico- vaginal  plugging 
with  gauze  (twenty-seven  cases),  or  dilating  bag  (eight  cases)— only 
three  died  ;  while  of  eighty-one  treated  by  version  or  extraction,  ten 
died ;  of  twenty-nine  delivered  by  forceps  three  died ;  of  five  delivered  by 
vaginal  section  one  died  ;  and  of  seven  delivered  by  abdominal  Caesarean 
section  none  died. 

I  agree  with  Dr.  Hastings  Tweedy  m  deprecating  hysterectomy. 
Some  of  the  rare  severe  concealed  cases  require  the  conservative 
Caesarean  section  :  I  have  performed  the  operation  twice  and  the  cases 
did  well. 

With  regard  to  plugging  the  vagina  my  practice  has  been  not  to 
employ  this  method,  which  if  improperly  carried  out  is  dangerous. 
I  do  not  think,  however,  we  can  fail  to  admit  that  as  carried  out  by 
Dr.  Tweedy  it  is  an  effective  and  fairly  safe  method,  and  as  it  avoids 
the  dangerous  operative  methods  it  is  undoubtedly  of  value. 

With  regard  to  Csesarean  section  in  cases  of  placenta  praevia,  there 
are  cases  in  which  it  is  indicated  ;  but  in  my  experience  they  are  rare. 
I  can  recall  two  fatal  cases  out  of  a  very  large  number  attended  in 
which  it  would  have  been  better  to  deliver  the  mother  by  its  means. 
The  child  will  often  succumb  in  cases  of  placenta  praevia  even  when 
delivered  alive,  owing  to  its  prematurity  After  version  followed  by 
natural  delivery  the  mother  can  subsequently  have  children,  usually 
without  danger,  which  is  not  the  case  after  Caesarean  section. 


Dr.    FOTHERGILL. 

I  regard  packing  in  ante-partum  haemorrhage  as  an  obsolescent  form 
of  treatment,  unnecessary  in  hospital  and  pernicious  in  private  on 
account  of  the  painful  regularity  with  which  it  is  followed  by  septic  infec- 
tion. No  one  who  has  seen  what  I  have  seen  in  the  slums  and  hospitals 
of  Manchester  would  take  the  responsibility  of  advising  students  to  use 
this  method.  Even  more  grave  is  the  onus  taken  by  those  who,  as  1  am 
informed,  teach  mid  wives  to  pack  the  vagina.  The  Central  Mid  wives 
Board  when  asked  for  a  ruling  on  this  point  of  conduct,  stated  that 

'  J.  A.  Harrar,  Bull.  Ljilng-in  Hosp.  of  Die  Citi/  of  yeir  York,  1917,  p.  151. 
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"  the  teaching  is  in  the  hands  of  the  examiners  ;  "  but,  later,  instructed 
the  examiners  to  accept  the  teaching  of  recognized  authorities.  Now 
there  are  plenty  of  recognized  authorities  on  academic  obstetrics  ;  but 
there  is  only  one  on  the  behaviour  of  midwives,  and  that  is  the  Central 
Midwives  Board.  As  it  refuses  to  pronounce  on  the  subject,  an 
expression  of  the  feeling  of  this  meeting  as  to  whether  midwives  should 
or  should  not  plug  the  vagina  would  be  of  great  interest.  What  skilled 
and  experienced  men  do  in  hospital  and  teach  to  their  students  of 
medicine  must  be  left  to  themselves  to  decide ;  but  what  midwives  are 
allowed  to  do  is  another  matter  altogether,  and  one  on  which  unformity 
should  be  secured.     It  is  a  point  of  conduct,  not  of  therapeutics. 


Dr.  Gordon  Fitz-Gerald. 

The  treatment  of  the  two  outstanding  ante-partum  haemorrhages 
has  for  many  years  been  the  field  of  contention  between  obstetric 
schools.  The  two  conditions,  accidental  haemorrhage  and  unavoidable 
haemorrhage  need  to  be  discussed  separately. 

(1)  Accidental  Haemorrhage  :  (a)  External. — There  is  a  marked 
tendency  to  stamp  this  or  that  school  as  the  champion  of  this  or  that 
line  of  treatment  of  this  condition  without  any  reference  to  what  the 
behaviour  of  the  uterus  may  be  when  the  haemorrhage  occurs.  If  the 
uterus  is  contracting — e.g.,  the  woman  is  having  labour  pains,  when  the 
haemorrhage  occurs,  there  is  no  need  to  do  anything,  the  uterus  will  by 
its  own  action  control  the  haemorrhage.  It  is  the  treatment  of  those 
cases  in  which  there  are  no  labour  pains  when  the  haemorrhage  is  going  on 
that  divides  the  schools.  Personally  my  primary  experience  was  gained 
in  the  Dublin  school,  where  as  is  well  known  plugging  of  the  vagina 
has  so  long  been  advocated.  To  this  line  of  treatment  I  still  rigidly 
adhere.  The  criticism  that  plugging  of  the  vagina  tends  to  convert  an 
external  into  an  internal  or  concealed  haemorrhage  is,  I  am  thoroughly 
convinced,  entirely  devoid  of  any  but  theoretical  support.  Every  case  of 
external  accidental  haemorrhage  in  which  there  was  no  uterine  action 
taking  place  that  I  have  treated  has  been  treated  by  plugging,  and  I  am 
yet  to  see  one  in  which  the  plugging  has  produced  a  concealed 
haemorrhage.  The  treatment  does  not  make  the  saving  of  the  child  a 
certainty,  nor  does  any  other  older  recommended  method.  For  this 
reason  the  advisability  or  otherwise  of  doing  Caesarean  section  in 
these  cases  must  come  up  for  consideration.     I    have  not    yet   done 
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Csesarean  section  for  this  complication  of  pregnancy,  but  I  appreciate 
the  possibility  of  its  usefulness  in  this  respect. 

{h)  Concealed. — I  was  recently  told  by  a  newly  qualified  member  of 
our  profession  that  Dr.  X  in  the  course  of  his  lectures  had  informed  his 
class  that  there  was  only  one  method  of  treating  concealed  accidental 
haemorrhage  and  that  was  by  extirpation  of  the  uterus.  Well,  we  all 
admit  that  a  teacher  to  be  convincing  must  be  emphatic.  When,  how- 
ever, this  subject  is  brought  under  the  limelight  of  discussion  we  must 
admit  that  there  are  very  few,  if  any,  who  have  seen  a  sufficient  number 
of  cases  of  this  condition  to  be  as  emphatic  as  the  gentleman  in  question. 

Extirpation  of  the  uterus  may  be  necessary  and  justifiable.  From 
the  time  I  started  to  study  medicine  I  have  only  seen  four  cases  of  true 
concealed  accidental  haemorrhage.  Two  I  saw  with  another  consultant 
and  two  in  my  own  practice.  The  two  that  were  not  my  cases  were  both 
moribund  and  died  before  anything  could  be  done.  In  one  of  mine  I 
removed  the  uterus  and  the  woman  died.  In  the  other  I  did  Cfesarean 
section  and  the  woman  recovered. 

That  plugging,  if  correct  for  external  haemorrhage,  is  also  suitable  for 
concealed  haemorrhage  is  incorrect.  In  the  case  of  external  hgemorrhage 
the  fact  that  the  haemorrhage  appears  externally  is  an  indication  that  the 
uterus  is  capable  of  resisting  distension  and  forces  the  blood  to  escape 
externally,  while  in  the  concealed  form  this  resisting  power  has  been  lost 
and  distension  goes  on  to  almost  any  extent.  It  is  on  this  that  the 
treatment  by  plugging  almost  entirely  relies  for  its  support.  I  do  not 
involve  obliteration  of  the  uterine  arteries  in  my  support  of  plugging. 
This  same  lack  of  vitality  on  the  part  of  the  uterus  appeals  to  me  as 
being  a  contra-indication  to  the  adoption  of  measures  of  the  nature  of 
accouchement  force. 

In  all  cases  of  concealed  accidental  haemorrhage  I  would  do  Cfpsarean 
section,  and  if  the  retraction  of  the  uterus  was  not  satisfactory  I  would 
go  on  to  extirpation  of  the  uterus.  The  extreme  rarity  of  the  condition 
renders  one's  remarks  distinctly  theoretical. 

(2)  Unavoidable  Haemorrhage. — From  my  advocacy  of  plugging  for 
external  accidental  haemorrhage  where  there  is  no  uterine  action  it  may 
be  gathered  that  I  give  support  to  turning  and  bringing  down  a  leg  in 
vertex  presentations  or  pulling  down  a  leg  in  podalic  presentations  for 
the  treatment  of  this  condition.  Apart  from  Caesarean  section,  however, 
it  must  be  admitted  that  any  treatment  which  has  been  advocated  has 
for  its  primary  object  the  saving  of  the  mother's  life.  The  child  has 
but  little  chance.     The  more  or  less  recent  support  given  to  Caesarean 
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section  has,  however,  in  its  favour  the  fact  that  both  mother  and  child 
are  given  a  decent  chance.  I  have  not  done  many  Caesarean  sections 
for  this  condition,  but  I  have  been  impressed  with  the  fact  that  the  loss 
of  blood  from  which  the  woman  has  suffered  had  no  relation  to  her 
chances  of  recovery.  We  see  the  same  thing  exemplified  in  cases  of 
rupture  of  extra-uterine  pregnancies  in  which  the  loss  has  been  very 
great.  I  am  sure  we  have  all  been  impressed  by  the  extraordinarily 
good  results  which  we  get  in  extra-uterine  pregnancy  cases,  even  in 
those  cases  in  which  the  patient  is  almost  moribund  at  the  time  of  our 
undertaking  the  operation.  The  last  case  in  which  I  operated  for 
placenta  prsevia — last  week — was  one  in  which  the  patient  had  lost  a 
very  great  deal  of  blood  before  she  was  sent  into  hospital.  During 
her  preparation  for  the  operation  she  had  another  severe  haemorrhage 
which  flooded  her  as  high  up  as  her  waist,  and  which  led  to  her  being 
almost  pulseless  at  the  wrist,  when  placed  on  the  operation  table.  She 
was  blanched  and  suffering  severely  from  air  hunger.  The  anaesthetic 
given  was  chloroform  and  oxygen — mainly  oxygen.  Her  recovery  has, 
I  am  glad  to  say,  been  uninterrupted,  and  the  child,  though  only  an 
eight  months'  one,  is  doing  extremely  well. 

Whether  we  should  discard  the  older  methods  of  treatment  of  these 
hasmorrhages  and  adopt  altogether  Caesarean  section  as  our  line  of  treat- 
ment, will  almost  if  not  entirely  depend  on  whether  we  can  by  a 
comparison  of  results  arrive  at  the  stage  of  being  able  to  place  entire 
reliance  on  the  uterine  scar  which  is  left  after  our  operation. 


Dr.  T.  W.  Eden. 

I  agree  generally  with  the  position  taken  up  by  Dr.  Fletcher  Shaw. 
It  is  important  that  students  should  be  taught  methods  which  they  can 
safely  apply  in  private  work.  I  have  never  yet  seen  a  case  of  ante- 
partum haemorrhage  plugged  efficiently  by  a  practitioner,  and  there  can 
be  no  doubt  that  the  application  of  the  vaginal  plug  requires  experience 
and  skill.  It  is  the  duty  of  teachers  who  advocate  reliance  upon  this 
method  to  ensure  that  every  student  who  passes  through  their  hands 
shall  see  this  treatment  carried  out,  and,  if  possible,  personally  assist  in 
the  application  of  the  plug,  otherwise  they  cannot  do  it  properly.  To 
teach  midwives  that  they  should  plug  the  vagina  is  perfectly  futile,  for 
their  scanty  training  does  not  in  the  least  fit  them  to  carry  out  such  a 
method. 
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I  also  hope  that,  as  an  outcome  of  this  discussion  and  of  the  after- 
noon discussion,  it  will  be  possible  to  formulate  more  definitely  than  has 
yet  been  done  the  conditions  under  which  Csesarean  section  should  be 
resorted  to  in  placenta  praevia. 


Dr.  Sydney  Eumboll  (Leeds). 

I  have  always  followed  the  practice  of  the  Dublin  school  in  plug- 
ging the  vagina — giving  an  anaesthetic ;  this  enables  one  to  clear  up  the 
vagina  properly.  I  do  not  see,  if  medical  students  can  be  taught  to  do 
an  aseptic  operation,  why  they  cannot  be  taught  to  plug  a  vagina 
antiseptically.  I  always  impress  upon  my  nurses  that  they  are  not  to 
take  upon  themselves  the  responsibility  of  plugging,  but  they  must  call 
in  a  medical  man.  I  have  only  required  to  perform  Caesarean  section 
once,  in  a  case  of  placenta  praevia  centralis,  when  haemorrhage  was 
profuse,  and  the  os  undilated. 


Mr.  GoEDOx  Ley. 

With  regard  to  accidental  haemorrhage,  I  consider  the  cases  should 
be  divided  into  two  groups,  those  in  w-hich  bleeding"  is  external — i.e., 
where  contractions  are  present — and  those  where  the  bleeding  is 
internal — i.e.,  the  uterus  is  paralysed. 

With  regard  to  the  first  group,  I  do  not  think  it  matters  very  much 
what  is  done ;  the  patient  will  deliver  herself  satisfactorily.  In  a  series 
of  fifty  cases  an  account  of  which  I  read  before  this  Section  at  the 
March  meeting  there  were  fifteen  cases  of  this  type.  They  were 
treated  by  plugging,  by  application  of  a  tight  binder  and  by  pituitrin. 
The  later  cases  in  the  series  received  less  treatment  than  the  earlier 
ones  and  I  am  rapidly  coming  to  the  conclusion  that  pituitrin  alone  is 
often  the  best  treatment  to  employ. 

With  regard  to  the  internal  cases,  these  should  be  left  entirely  alone, 
a  masterly  inactivity  being  employed.  The  patient's  general  condition, 
her  pulse-rate  and  the  size  of  the  uterus  being  carefull}^  watched.  If 
she  improves  and  the  uterus  does  not  enlarge  she  should  be  left  alone 
until  pains  start,  when  she  can  either  be  left  to  deliver  herself  or 
delivery  can  be  assisted  by  any  of  the  adjuvants  mentioned  above.  If, 
however,  she  does  not  improve  the  case  can  only  be  satisfactorily  treated 
by  laparotomy.  Caesarean  section  should  be  performed  and  if  necessary 
N— OB  -2 


18      McKerron  :    Treatment  of  Ante-par  turn  Haemorrhage 

the  uterus  removed.  This  has  been  necessarj-  in  two  cases  I  have  seen 
owing  to  the  inabihty  to  make  the  uterus  contract.  With  regard  to 
placenta  previa  I  have  for  a  long  time  felt  that  external  version  followed 
by  bringing  down  a  leg  is  the  ideal  treatment  and  I  have  employed  it 
in  about  100  cases,  almost  without  exception  with  absolute  success ; 
with  a  foetal  mortality  of  about  33  per  cent.  I  have  performed 
Caesarean  section  only  once  for  placenta  praevia — a  primigravida  at  the 
thirty-sixth  week  with  the  placenta  apparently  central.  I  can  only 
conceive  of  Caesarean  section  being  the  correct  treatment  in  a  case  of  a 
similar  type  and  I  heartily  agree  with  what  Dr.  Spencer  has  said  on 
this  subject. 

Dr.  McKerrox  (Aberdeen). 

I  was  disappointed  to  find  that,  in  introducing  this  discussion, 
Dr.  Hastings  Tweedy  limited  himself  to  one  form  of  ante-partum 
haemorrhage — accidental  haemorrhage — perhaps  the  most  common  but 
not,  as  a  rule,  the  most  serious  form. 

My  experience  of  accidental  haemorrhage  is  limited  largely  to  the 
lesser  degrees  which  have  been  grouped  by  Sir  William  Smyly  as  com- 
paratively trivial.  I  have  never  had  occasion  to  use  the  vaginal  plug  ; 
but  from  the  results  that  have  been  obtained  by  this  method,  and  still 
more  from  the  evidence  just  adduced  by  Dr.  Tweedy,  I  am  convinced 
that  the  plug  is  a  valuable  method  of  treatment,  and  the  best  method 
for  the  general  practitioner  to  employ.  I  always  instruct  my  students 
in  the  use  of  the  plug. 

Of  the  other  variety  of  ante-partum  haemorrhage  my  experience  has 
been  considerable.  I  do  not  know  how  it  compares  with  the  experience 
of  others  present,  but  I  may  say  that  I  have  treated  at  least  200  cases 
of  placenta  praevia,  no  fewer  than  nine  since  the  beginning  of  this  year. 
In  these  200  cases  there  were  only  four  maternal  deaths,  three  of  which 
occurred  in  one  year — two  in  women  who  had  repeated  severe  haemor- 
rhages, and  were  in  a  very  precarious  condition  when  admitted  to  hospital. 
One  of  them  died,  undelivered,  about  four  hours  after  bipolar  version. 
The  third  was  a  primigravida,  with  advanced  heart  disease,  who  was 
under  treatment  in  hospital  for  failing  compensation.  She  had  a  severe 
haemorrhage — not  excessive,  but,  in  the  circumstances,  sufficient  to 
preclude  any  chance  of  recovery.  The  fourth  case  was  very  dis- 
appointing. In  inducing  labour  about  two  weeks  before  term  for  a 
minor  degree    of    pelvic    narrowing,    a  complete  placenta  praevia  was 
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discovered.  De  Eibes'  bag  was  at  once  introduced,  but  labour  pains- 
did  not  begin  till  over  forty-eight  hours  after.  She  died  from  sepsis  a 
week  after  delivery. 

As  regards  the  children  the  results  were,  of  course,  not  so  satisfactory. 
Nearly  70  per  cent,  were  stillborn  or  died  within  a  few  days.  But  in 
placenta  praevia  I  agree  with  Sir  Francis  Champneys  that  attempts  to 
save  the  child  will  be  made  at  the  expense  of  the  mother,  and  that  in 
placenta  praevia  the  child  must  just  take  its  chance. 

In  the  treatment  of  placenta  praevia  the  important  essential  is  early 
diagnosis,  followed  by  evacuation  of  the  uterus  in  the  safest  possible 
way — for  the  mother.  In  haemorrhage  in  the  later  months  of  pregnancy 
— in  bleeding  which  suggests  placenta  praevia  but  where  the  diagnosis 
is  doubtful — an  examination  should  be  made  under  an  anaesthetic.  I 
have  frequently  confirmed  the  diagnosis  in  doubtful  cases  in  this  way. 
The  mortality  in  placenta  praevia  is  more  often  the  result  not  of  the 
particular  method  of  treatment  adopted  but  of  the  delay  in  undertaking 
the  necessary  treatment — very  often  due  to  the  delay  in  making  a 
diagnosis.  When  the  diagnosis  is  made,  the  uterus  must  be  emptied 
as  soon  as  possible  —  as  soon  as  arrangements  can  conveniently  be 
made.  There  is,  I  think,  no  disagreement  on  that  point.  But  there  i& 
not  quite  the  same  unanimity  as  to  what  is  the  best  method.  My 
own  preference  is  for  bipolar  version.  I  prefer  version  to  de  Eibes'  bag 
where  the  os  is  sufficiently  opened  up  or  can  be  safely  dilated 
digitally  ;  and  these  conditions  obtain  in  the  vast  majority  of  cases 
of  placenta  praevia.  Where  the  os  is  rigid  and  the  cervix  not  drawn 
up,  a  condition  of  matters  very  rare  in  placenta  praevia,  I  introduce 
de  Eibes'  bag,  if  necessary  securing  the  required  dilatation  by  metal 
dilators. 

Whichever  method  is  used  the  expulsion  of  the  child  is  left  to 
nature.  Post-partum  haemorrhage  is  said  to  be  common  in  placenta 
praevia.  Theoretically  it  should  be,  but  I  have  not  found  it  so. 
Where  serious  haemorrhage  does  occur  it  is  probably  due  to 
tearing  of  the  cervix  and  lower  uterine  segment  from  rapid 
extraction. 

A  claim  has  been  made  for  a  more  general  adoption  of  Caesarean 
section  in  the  treatment  of  placenta  praevia.  In  the  interests  of  the 
child  Caesarean  section  may  sometimes  be  advisable,  but  I  have 
not,  so  far,  seen  a  case  in  which  in  my  opinion  it  would  have 
been  safer  for  the  mother  than  the  methods  of  treatment  generally 
employed. 
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Professor  MuxRO  Kerr  (Glasgow). 

In  common  with  the  other  speakers,  I  regret  that  Dr.  Hastings 
Tweedy  has  not  made  reference,  in  his  most  mteresting  introduction  to 
the  debate,  to  the  other  form  of  ante-partum  haemorrhage — namely, 
unavoidable  haemorrhage.  Fortunately  the  treatment  of  this  variety 
has  been  referred  to  by  some  of  the  previous  speakers.  One  particularly 
interesting  remark  was  that  by  Mr.  Ley,  who  incidentally  referred  to 
the  employment  of  external  version.  I  wish  to  emphasize  the  im- 
portance of  this  method,  and  that  it  can  be  performed  with  ease  in  the 
great  majority  of  cases.  It  has  two  great  advantages  :  it  lessens  the 
risk  of  infection  and  disturbs  the  attachment  of  the  placenta  to  a  less 
extent,  for  with  the  breech  brought  over  the  os  a  limb  can  very  easily  be 
brought  down.  This  contributes  to  a  lower  maternal  and  foetal 
mortality.  Another  point  is  the  advisability  of  not  putting  traction 
on  the  leg  brought  down,  for  if  the  labour  is  unduly  hastened  the  child 
certainly  suffers.  The  great  advantage  of  Caesarean  section  for  this 
complication  is  that  it  very  decidedly  lessens  the  foetal  mortality,  but  in 
the  meantime  I  do  not  think  it  advisable  to  employ  the  operation 
extensively,  and  prefer  to  limit  it  to  the  exceptional  cases  in  which, 
owing  to  the  age  of  the  patient,  the  condition  of  the  cervix  and  rigidity 
of  the  parts,  delivery  by  the  natural  passage  will  be  difficult. 

As  regards  accidental  haemorrhage  I  entirely  agree  with  Dr.  Hastings 
Tweedy  and  consider  the  vaginal  plug  of  very  great  value.  I  consider 
that  a  most  important  point  has  been  made  by  Dr.  Tweedy  in  that  he 
has  proved  by  his  observations  during  Caesarean  section  that  plugging 
of  the  vagina  actually  compresses  the  uterine  arteries,  a  claim  which 
Dr.  Hastings  Tweedy  has  made  for  a  number  of  years  and  which  has 
been  questioned  by  the  majority  of  obstetricians.  I  think  that  if  after  a 
further  investigation  Dr.  Hastings  Tweedy's  observations  are  confirmed 
he  has  established  a  very  strong  case  indeed  for  plugging.  In  connexion 
with  accidental  haemorrhage  Mr.  Ley's  observations  regarding  the 
improvement  that  follows  absolute  rest,  the  administration  of  morphia  and 
the  use  of  small  doses  of  pituitary  extract,  are  of  special  interest.  Un- 
doubtedly it  will  be  of  great  advantage  if  this  latter  treatment  proves 
successful,  for  although  plugging  is  most  effective  there  is  undoubtedly 
a  considerable  danger  of  infection  where  plugging  is  carried  out  in 
domestic  practice  and  under  conditions  in  which  asepsis  is  difficult 
to  establish.  Eupture  of  the  membranes  in  this  condition  is  effective 
and  sufficient  whenever    there  is  any  uterine    activity,  and  it  is  just 
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possible  that  with  rupture  of  the  membranes  and  medium  doses  of 
pituitary  extract  plugging  may  become  unnecessary.  Naturally, 
therefore,  if  the  former  treatment  proves  less  efficacious  than  plugging 
we  must  rely  on  the  Dublin  recommendation,  so  ably  and  graphically 
described  by  Dr.  Hastings  Tweedy.  Should  that  be  the  case  all 
students  must  be  taught — and,  indeed,  whether  it  is  the  case  or  not  all 
students  must  be  taught — how  to  plug  the  uterus  thoroughly  and  the 
means  to  be  employed  to  prevent  sepsis.  This  raises  the  whole  question 
of  the  practical  teaching  of  students  which  at  present  is  so  unsatisfactory. 
The  cases  of  accidental  haemorrhage  in  which  Cassarean  section 
is  necessary  are  few  in  number,  but  undoubtedly  such  cases  do  occur, 
and  the  patient  can  only  be  rescued  by  such  a  treatment.  There  is 
much  to  be  said  in  favour  of  hysterectomy  after  Caesarean  section  in 
such  cases,  and,  in  my  opinion,  it  is  advisable,  for  the  uterine  wall  is 
generally  so  diseased  by  intramural  haemorrhage  that  a  sound  cicatrix 
is  difficult  to  secure.  If,  however,  it  is  deemed  unadvisable  to  remove 
the  uterus  the  patient  should  be  sterilized  and  full  doses  of  pituitary 
extract  given  to  assist  any  post-partum  haemorrhage  and  relieve  shock. 

Professor  Hastings  Tweedy  (in  reply). 

It  has  been  very  gratifying  to  me  to  find  how  wide  is  the  acceptance 
now  accorded  to  the  efficacy  of  the  plug  in  accidental  haemorrhage.  Dr. 
Fletcher  Shaw  and  Dr.  Fothergill  object  to  it,  not  on  the  ground  of 
want  of  efficiency  but  for  the  reason  thac  its  proper  mode  of  application 
is  not  understood.  This  is  purely  a  matter  for  more  efficient  education 
on  the  part  of  both  doctors  and  nurses,  and  there  is  no  possible  excuse 
to  be  offered  in  mitigation  of  the  offence  of  applying  a  dirty  plug. 

Mr.  Gordon  Ley's  practice  of  leaving  the  bleeding  to  nature  as  long 
as  he  possibly  can,  will  no  doubt  succeed  in  the  vast  majority  of 
haemorrhages,  but  it  will  inevitably  result  in  an  unnecessary  loss  in 
those  cases  which  eventually  have  to  be  treated. 

Dr.  Blair  Bell  and  Dr.  Gordon  Fitz-Gerald  do  not  accept  my 
explanation  of  the  plug's  action,  but  they  have  (as  my  friend  Professor 
Munro  Kerr  has  pointed  out)  failed  to  remember  that  I  have  directly 
demonstrated  the  stoppage  of  pulsation  in  the  uterine  artery. 

Dr.  Herbert  Spencer  inquired  why  the  back  of  the  hand  is 
turned  toward  the  pubes  during  the  process  of  plugging.  It  is  to  force 
back  the  perinteum  and  relax  the  levator  muscles.  It  will  thus  enable 
much  more  material  to  be  placed  in  the  vagina  and  promote  the  efficient 
ringing  around  of  the  cervix  by  the  hard  wet  pledgets. 
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AFTEENOON    SESSION. 

(Adjourned  Meeting.) 

DISCUSSION  ON  RUPTURE  OF  THE  CAESAREAN 
SECTION  SCAR  IN  SUBSEQUENT  PREGNANCY 
OR    LABOUR. 

Mr.  Eardley  Holland. 

My  interest  in  this  subject  has  been  excited  by  the  following  series 
of  events  in  the  obstetrical  department  of  the  London  Hospital.  In 
November  last  I  operated  on  a  patient  almost  moribund  from  the  effects 
of  rupture  of  the  scar  of  a  Caesarean  section  performed  in  1915  ;  in 
February  of  this  year  I  saw  in  the  post-mortem  room  a  patient  dead 
from  abdominal  sepsis  consequent  on  rupture  of  the  scar  of  a  Caesarean 
section  I  had  myself  performed  in  1916,  and  in  the  years  1915  and  1916 
three  other  of  our  Caesarean  section  patients  got  rupture  of  their  scars. 
The  occurrence  of  five  of  these  treacherous  accidents  in  five  years  has 
made  a  very  great  impression  on  the  minds  of  myself  and  my 
colleagues. 

On  inquiry  into  the  subject  I  was  impressed  with  the  fact  that  we 
possessed  very  little  information  about  rupture  of  the  scar,  either  as  to 
its  causes,  or,  far  more  important,  as  to  the  frequency  with  which  it 
occurred.  At  the  outset  I  was  struck  by  the  wide  divergence  of  opinion 
amongst  the  few  with  whom  I  talked  or  corresponded.  On  the  one 
hand,  I  was  told  that  rupture  of  the  scar  was  more  or  less  of  a  myth ; 
on  the  other  hand,  I  learned  that  certain  outstanding  surgeons,  the 
Camerons,  of  Glasgow,  for  example,  were  so  afraid  of  ruptured  scars 
that  their  invariable  custom  was  to  sterilize  their  patients  at  the  first 
operation.  Further  inquiry  proved  that  rupture  of  the  scar  was  no 
myth,  but  was  a  real  menace ;  I  heard  of  recent  cases  in  London  and 
elsewhere ;  about  a  hundred  cases  had  already  been  reported  in  the 
obstetrical  literature  of  Europe  and  America.  Obviously  the  subject 
required  investigation.  It  seemed,  above  all,  imperative  to  find  out 
what  was  the  actual  frequency,  the  real  risk,  of  rupture.  Quite  apart 
from  the  importance  of  this  information  to  obstetric  surgeons,  patients 
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themselves  might  wish  to  know  what  sort  of  obstetric  future  they  were 
Hkely  to  have  after  submitting  themselves  to  Caesarean  section.  It 
seemed  all  the  more  important  to  get  exact  information  in  view  of  the 
increasing  frequency  with  which  the  operation  is  being  performed ;  the 
scope  of  Caesarean  section  has  been  widely  extended  of  recent  years,  and 
its  modern  indications  form  an  ever-growing  list.  There  is  another 
point :  many  patients  who  nowadays  have  had  Caesarean  section  have 
nothing  to  prevent  them,  in  the  event  of  a  future  pregnancy,  from 
delivering  themselves  by  the  natural  passages — a  very  different  thing 
from  the  days  when  pelvic  contraction  was  almost  the  only  indication, 
when  a  repeated  operation  was  the  only  way  of  future  delivery,  and 
when  scars  were  seldom  strained  by  labour. 

If,  on  inquiry,  the  risk  of  scar  rupture  was  revealed  to  be  a  negligible 
one,  then  we  could,  with  clear  consciences,  go  on  advising  and  per- 
forming the  operation  according  to  its  extended  indications;  but  if 
the  risk  turned  out  to  be  an  appreciable  one,  then  we  should  be  forced 
to  seek  safety  either  by  limiting  the  indications  or  by  contriving  an 
operative  technique  which  would  give  us  a  more  dependable  scar. 

Impressed  with  the  importance  of  these  considerations,  I  determined 
to  set  about  the  subject  and  to  arouse  the  interest  and  invite  the  co- 
operation of  as  many  other  obstetric  surgeons  as  I  could. 

I  have  divided  my  paper  into  three  sections : — 
(I)   An  account  of  five  new  cases. 
(II)   An  analysis  of    the   literature,   a   general  discussion    on    the 
aetiology  and   anatomy  of  ruptured   scars,  and  an  abstract  of  the  cases 
hitherto  reported. 

(Ill)  The  results  of  a  follow-up  inquiry  into  the  subsequent  obstetric 
history  of  a  large  number  of  Caesarean  section  patients,  operated  on 
between  191 '2  and  1918  inclusive. 

([)   An  Account  of  Five  New  Cases. 

The  details  of  the  five  new  cases  from  the  London  Hospital  are  as 
follows  : — 

Case  I. — Reg.  No.  1914  41137.  Caesarean  secliou  on  April  17,  1911.  by 
Dr.  Russell  Andrews.  Primigravida,  aged  29  ;  lumbar  kyphosis,  with  extreme 
contraction  of  the  pelvic  outlet.  Entered  hospital  early  in  labour  at  term  : 
uterus  opened  by  usual  anterior  median  incision  ;  sutured  witli  two  layers  of 
chromic  catgut,  a  deep  buried  one  including  the  whole  thickness  of  the  muscle 
and  missing  the  endometrium,  and  a  continuous  peritoneal  suture.     Placental 
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site  not  noted.  Living  child,  weight  6f  lb.  Eeeovery  good  ;  the  temperature 
did  not  rise  above  99'-4"  F.  during  the  first  four  days,  and  afterwards  was  not 
above  normal. 

Readmitted  on  August  13,  1915,  with  rupture  of  the  scar.  No  intervening 
pregnancy.  Last  menstrual  period,  November  11,  1914.  Pain  began  on  August 
13,  1915,  at  2.30  a.m.,  when  she  got  out  of  bed  to  attend  to  her  child,  who  was 
sci-eaming;  it  was  a  continuous  cramping  pain  which  doubled  her  up  and  made 
her  vomit  and  feel  faint ;  it  was  stated  that  she  fainted  several  times.  She  was 
admitted  at  8  a.m. ;  anaemic,  pulse  120  and  of  poor  volume,  temperature  98°  F. 
She  was  in  continuous  abdominal  pain,  the  uterus  was  very  tender  and  hard 
and  the  abdominal  muscles  rigid  ;  the  foetal  heart  could  not  be  heard  ;  no  ex- 
ternal haemorrhage.  A  diagnosis  of  concealed  accidental  haemorrhage  was 
made.  There  were  no  labour  pains.  Laparotomy  by  the  late  Dr.  Drummond 
Maxwell.  An  ovoid  rupture,  ih  in.  long,  was  seen  in  the  upper  part  of  the 
uterine  scar,  the  rest  of  which  was  faintly  visible  as  a  linear  peritoneal 
thickening.  Placental  tissue  protruded  through  the  rupture,  and  blood  was 
oozing  from  it.  There  were  about  2  pints  of  blood  in  the  peritoneal  cavity.  The 
uterus,  with  the  ovum  in  situ,  was  removed  by  subtotal  hysterectomy,  and  the 
patient  made  a  good  recovery. 

The  specimen  is,  unfortunately,  not  available  for  descriptive  purposes. 

Case  II.— Reg.  No.  1914  42248.  July  26,  1914.  Primigravida,  aged  19; 
admitted  with  eclampsia,  in  the  thirty-eighth  week  of  pregnancy.  Before  ad- 
mission had  already  had  five  convulsions:  between  5  a.m.  and  11.30  a.m.  had 
convulsions  every  half  hour  ;  treated  with  morphia,  venesection  and  intra- 
venous saline  infusion.  After  temporary  improvement,  the  convulsions  in- 
creased in  severity  and  frequency.  At  2.30  p.m.  Caesarean  section  was 
performed  by  Mr.  Gordon  Luker.  Labour  had  already  started.  The  uterus 
was  opened  by  the  usual  anterior  median  incision.  Recently  dead  foetus,  of 
7i  lb  weight,  delivered.  Incision  sutured  with  two  layers  of  chromic  catgut, 
deep  and  superficial.  Convalescence  was  febrile  ;  the  temperature  rose  daily 
to  102°  F.  for  the  first  four  days,  for  the  next  five  it  did  not  exceed 
100°  F.,  on  the  tenth  and  eleventh  it  rose  to  103°  F. ;  on  the  twelfth  it 
fell  to  99'  F.,  and  remained  between  99"  F.  and  normal  until  the  patient 
was  discharged,  well,  on  August  16,  1914.  The  abdominal  wound  healed  by 
primary  union. 

Readmitted  on  November  19,  1915,  in  a  state  of  collapse  in  the  eighth 
month  of  her  second  pregnancy.  Laparotomy  by  Dr.  Drummond  Maxwell  : 
the  dead  foetus  and  much  blood  lay  in  the  peritoneal  cavity.  There  was  a 
rupture  througli  the  scar  of  the  former  Csesarean  section  ;  the  placenta  lay 
almost  completely  outside  the  uterus,  but  still  attached  to  one  side  of  the 
rent.  The  uterus  was  removed  by  subtotal  hysterectomy,  but  the  patient 
died  shortly  afterwards. 

Description  of  the  Uterus. — A  uterus  removed  by  amputation  through  the 
cervix,  with  a  long,  widely-gaping  rupture  through  its  anterior  wall.     Outside 
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Fig.  1  (Case  II.) 

Drawing  of  section  through  upper  third  of  uterus.  Note  :  (1)  Broad  rounded 
edges  of  ununited  muscle  ;  (2)  the  decidua  covers  these  edges  and  reaches  almost 
to  the  peritoneum  ;  (3)  the  narrow  band  of  tissue  between  peritoneum  and 
decidua  on  the  right  side,  through  which  rupture  has  occurred  ;  (4)  the  over- 
hanging flap  of  wide  thin  scar  area,  consisting  of  little  else  than  peritoneum. 


Fig.  2  (Case  II.) 

Drawing  through  middle  of  uteru.s.  Note,  in  addition  to  points  in  fig.  1  : 
(1)  Insertion  of  a  piece  of  placenta  into  left  edge  of  ununited-muscic  edge  ;  (2) 
subperitoneal  hematoma;  (3)  the  broad  thin  scar  area  has  torn  through  at  one 
edge  and  not  along  its  middle. 
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measurements  of  uterus:  Length,  14'5  cm.;  greatest  width,  14  cm.  Uterine 
cavity  :  length,  13  cm.  Measurements  of  rupture  :  Length,  lO'o  cm. ;  width  at 
upper  end,  7  cm. ;  at  lower  end,  o  cm.  Thickness  of  uterine  wall  at  edges 
of  rupture,  2  cm.  near  the  upper  end,  decreasing  to  1"5  cm.  near  lower  end. 
Continuous  with  the  lower  angle  of  the  rupture  is  a  linear  thinned  area  in 
the  uterine  wall,  2"o  cm.  long.  This  is  the  unruptured  part  of  the  scar  and 
is  only  0'5  cm.  thick.  The  edges  of  the  uterine  wall  at  the  site  of  rupture  are 
for  the  most  part  rounded  and  smooth.  At  first  sight  the  impression  obtained 
is  that  the  whole  thickness  of  the  uterine  wall  had  been  torn  through,  but 
closer  inspection  shows  that  the  decidual  lining  of  the  uterine  cavity  is  con- 
tinued up  over  these  rounded  edges,  and  reaches  in  most  places  very  close  to 
the  torn  peritoneum  (see  fig.  l)  ;  at  the  upper  and  lower  ends  of  the  ruptured 
area,  decidua  and  peritoneum  almost  meet.  The  irregularly  torn  peritoneal 
layer  overhangs  very  liberally  the  thick,  decidua-covered  edges  (fig.  2)  ;  in 
places  the  peritoneum  is  thickened  by  an  underlying  thin  fibrous  tissue 
layer.  In  tlie  middle  two-thirds,  on  both  sides,  is  a  well-defined  subperitoneal 
haematoma,  extending  laterally  and  stripping  the  peritoneum  for  some  distance 
from  the  underlying  uterine  wall.  Firmly  adherent  to  the  middle  third  of  the 
whole  thickness  of  the  left  edge  of  the  ruptured  area  is  a  piece  of  placenta, 
covered  by  loosened  peritoneum  and  a  subperitoneal  htcmatoma  {see  fig.  2). 
On  the  opposite  edge  the  decidual  layer  is  absent,  and  is  replaced  by  a 
roughened  area  covered  with  broken  laminae  of  clot ;  this  evidently  represents 
part  of  the  placental  site.  There  are  the  remains  of  many  thick  omental 
adhesions  to  the  peritoneum  over  the  ruptured  area.  These  findings  are  to  be 
interpreted  as  follows  :  (l)  The  real  scar,  through  which  the  rupture  occurred, 
is  extremely  thin,  and  consists  of  little  more  than  stretched  peritoneum  with 
here  and  there  a  thin  layer  of  fil)rous  tissue.  In  its  original  state,  before 
rupture,  no  doubt  this  thin  peritoneal  scar  was  covered  beneath  with  decidua. 

(2)  The  thick  edges  of  the  ruptured  area  are  the  ununited  muscle  wall  of  the 
uterus,  covered  with  decidua,  except  where  they  enter  into  the  placental  site. 

(3)  The  placenta  was  inserted  over  the  scar  and  into  the  thick  ununited  muscle 
edges.  (4)  Retroplacental  haemorrhage  probably  occuri'ed  beneath  the  stretched 
scar  before  rupture  occurred  ;  in  fact,  retroplacental  haemorrhage  may  have  been 
the  determining  cause  of  rupture. 

Case  III.— Reg.  No.  1914/40909.  Ca?sarean  section  on  March  26,  1914, 
by  Dr.  Russell  Andrews.  Patient,  aged  28,  with  flat  rickety  pelvis,  and  other 
skeletal  changes,  including  bowing  of  the  femora,  tibiae  and  ulnge.  Two  former 
full  term  labours  :  (l)  1911,  instrumental  dead  birth  ;  (2)  1912,  instrumental 
live  birth.  Last  menstrual  period,  August  14,  1913.  Admitted  to  the  hospital 
in  thirty-second  week  of  pregnancy,  on  March  26,  1914,  having  been  eighteen 
hours  in  labour ;  os  uteri  two-fifths  dilated,  membranes  intact,  transverse 
presentation.  After  external  cephalic  version  the  head  was  found  too  large 
to  enter  the  pelvic  brim.  Caesarean  section  performed ;  uterus  opened  by 
usual  anterior  median  incision  ;  sutured  with  two  layers  of  chromic  catgut, 
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a  deep  buried  one  including  the  whole  thickness  of  the  muscle  and  missing 
the  endometrium,  and  a  continuous  Lembert  peritoneal  suture.  Placental 
site  not  noted.  Child  alive,  weight  b\  lb.  The  convalescence  was 
febrile,  the  temperature  rising  daily  for  thirteen  days  after  operation  to 
100°  or  101°  F. 

Eeadmitted,  early  in  her  fourth  labour,  on  March  16,  1916,  calculated 
to  be  thirty-two  weeks  pregnant.  Labour  pains  began  at  2.30  p.m.,  and  were 
of  moderate  strength.  At  6  p.m.  spontaneous  rupture  of  the  uterus  oc- 
cured,  accompanied  by  the  usual  signs  of  collapse,  pronounced  anaemia, 
cessation  of  labour  pains,  and  distinctive  feeling  of  the  foetus  beneath  the 
abdominal  wall.  Immediate  laparotomy ;  the  dead  foetus,  placenta  and 
much  blood  were  in  the  peritoneal  cavity.  The  scar  was  ruptured  in  its 
entire  length  ;  uterus  removed  by  subtotal  hysterectomy.  Next  day  the 
patient  got  left  hemiplegia,  but  ultimately  made  a  good  recovery  from  tlie 
operation. 

The  specimen  is  not  available  for  examination,  and  it  is  not  known 
whether  the  placenta  was  implanted  over  the  scar  or  not. 

Case  IV. — Eeg.  No.  1914  42939.  A  case  of  pronounced  rickety  flat  pelvis, 
with  stunted  stature  and  other  skeletal  changes,  including  bowing  of  the 
femora  and  tibige.  Preceding  obstetrical  history :  (l)  Instrumental  labour  at 
term,  dead  birth;  (2)  instrumental  labour  at  term,  child  lived  a  few  hours; 
(3)  instrumental  labour  at  term,  dead  birth.  In  her  fourth  labour  at  term  the 
patient  was  admitted  under  the  care  of  the  late  Dr.  Drummond  Maxwell  on 
October  11,  1914,  and  was  delivered  by  Caesarean  section.  The  usual  anterior 
median  incision  was  made  in  the  uterus,  and  it  was  sutured  with  two 
layers,  deep  and  superficial,  of  chromic  catgut.  Child  alive,  weight  6[.  lb. 
Convalescence  febrile  :  the  temperature  rose  to  102'8^  F.  on  the  second  day, 
and  varied  between  lOO''  and  103°  F.  until  the  seventh  day,  after  which  it 
gradually  fell.     Placental  site  not  recorded. 

Readmitted  in  her  fifth  labour,  at  term,  in  1916.  Head  was  engaged  in 
pelvic  brim  ;  forceps  applied,  and  a  healthy  child  of  7  lb.  delivered.  Puerperium 
febrile  ;  temperatm-e  gradually  rose  to  103"^  F.  on  tlie  fourth  day,  fell  by  lysis, 
and  reached  normal  on  the  ninth  day. 

Readmitted  in  her  sixth  ])regnancy,  with  rupture  of  tlie  uterus,  on  August  S, 
1919.  She  had  last  menstruated  on  December  1,  1918,  and  was  in  regular 
attendance  at  the  ante-natal  department.  At  12  o'clock,  midday,  whilst  sitting 
in  a  chair,  she  suddenly  got  intense  abdominal  pain,  which  made  her  feel  very 
faint.  The  pain  persisted,  and  as  she  appeared  obviously  very  ill,  her  friends 
summoned  assistance  at  3  p.m.  When  the  midwifery  assistant  arrived  he 
found  her  sitting  propped  up  in  a  chair  and  in  the  last  stages  of  collapse. 
She  was  immediately  transported  to  the  hospital  in  an  ambulance.  On  arrival, 
she  was  profoundly  anaemic,  and  collapsed  ;  abdomen  distended  and  extremely 
tender  all  over  ;  foetus  felt  with  remarkable  distinctness,  and  what  was  surmised 
to  be  the  empty  uterus  was  felt  reaching  up  to  the  umbilicus.     Immediate 
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operation  by  Mr.  Eardley  Holland,  under  stovaine  spinal  anaesthesia.  The 
dead  foetus,  together  with  a  large  quantity  of  blood  and  many  recent  clots, 
was  found  free  in  the  peritoneal  cavity.  The  placenta  was  almost  completely 
separated  and  lying  just  outside  a  large  gaping  rent  in  the  anterior  wall  of  the 
uterus,  a  very  small  part  of  it  being  still  attached  near  the  left  edge  of  the 
rupture.  After  removing  the  foetus  and  placenta,  attention  was  turned  to 
the  uterus,  which  was  rigidly  contracted  and  ansmic,  and  a  long,  widely- 
gaping  rupture  occupied  almost  the  whole  length  of  its  anterior  wall.  The 
rupture  looked  like  a  clean  tear,  except  at  its  upper  and  lower  ends,  where  it 
had  extended  laterally  to  a  slight  extent.  Its  edges  were  thick  and  smooth, 
giving  the  false  impression  that  the  rupture  had  occurred  through  the  entire 
thickness  of  the  uterine  wall.  Projecting  from  the  thick  edge  of  one  side  was 
a  ragged  leaf  of  thickened  peritoneum,  about  1  cm.  wide.  This  was  in  reality 
the  stretched  scar,  and  it  had  ruptured,  not  along  its  middle,  but  along  its 
junction  with  the  opposite  thick  edge.  There  had  been  a  complete  failure 
of  muscular  union,  and  the  ununited  muscle  formed  the  two  thick  edges. 
The  rupture  was  rapidly  closed  with  a  single  layer  of  interrupted  sutures  of 
No.  3  silk,  placed  about  \  cm.  apart,  and  including  the  whole  thickness  of  the 
uterine  wall  except  the  endometrium.  The  patient  made  an  excellent  recovery  ; 
for  the  first  week  the  evening  temperature  rose  to  100°  F.,  but  there  was  no 
other  trouble.  She  was  last  seen  in  excellent  health  on  February  1,  1920  ; 
the  management  of  a  future  pregnancy  will  be  a  problem  (but  refen'  to  case 
abstract  No.  87). 

Case  V. — Eeg.  No.  1917/40655.  Caesarean  section  on  February  26,  1917, 
by  Mr.  Eardley  Holland.  Primigravida,  aged  20  ;  admitted  with  eclampsia,  in 
the  thirty-sixth  week  of  pregnancy.  Had  three  convulsions  before  admission, 
was  comatose,  and  the  urine,  on  boiling,  was  solid  with  albumin  ;  cervix  intact, 
no  labour  pains,  foetal  heart  heard.  Caesarean  section  under  stovaine  spinal 
anaesthesia  ;  uterus  opened  by  anterior  median  incision,  foetus  dead,  placenta 
posterior.  Incision  closed  with  No.  3  interrupted  silk  sutures,  placed  about 
i  cm.  apart,  and  including  the  whole  thickness  of  the  uterine  wall  except  the 
endometrium  ;  this  layer  was  covered  with  a  continuous  peritoneal  suture. 
Convalescence  febrile  ;  temperature  ranged  between  100°  and  102 '6  F.  for  first 
seven  days,  and  lochia  was  offensive.  The  alidominal  wound  healed  by 
primary  union. 

During  her  second  pregnancy  she  was  a  regular  attendant  at  the  antenatal 
department.  Last  period.  May  28,  1919  ;  urine  never  contained  albumin,  and 
health  excellent.  She  was  admitted  again  on  January  17,  1920,  with  severe 
puerperal  sepsis,  following  premature  confinement.  Only  an  imperfect  history 
of  her  confinement  and  illness  could  be  obtained.  Labour  was  completed  in  a 
few  hours,  on  January  11,  1920  ;  the  placenta  was  retained,  and  was  removed 
manually,  with  some  difficulty,  two  hours  after  the  birth  of  the  child,  which 
lived  only  a  few  hours.  The  following  day  she  got  abdominal  pain  and 
dyspnoea,  and  was  sent  into  tlie  hospital.     On  admission  into  the  septicaemia 
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ward  on  January  17,  1920,  she  was  extremely  ill:  temperature  104'  F., 
pulse  120,  abdomen  rigid  and  tender,  constant  diarrhoea.  She  was  considered 
to  have  puerperal  septicaemia,  but  blood  cultures  taken  on  different  occasions 
were  sterile.  The  perineum  was  completely  ruptured  into  the  rectum.  For  a 
fortnight  she  held  her  ground,  and  even  improved  slightly  in  her  general 
condition.  Abdominal  section  was  considered  and  rejected.  In  the  light  of 
what  was  found  post  mortem,  I  am  bound  to  admit  that  if  the  true  condition 


Fig.  3  (Case  V.) 

Puerperal  uterus,  tubes,  ovaries  and  bladder  ;  bladder  and  urethra  have  been 
laid  open.  On  anterior  surface  of  uterus  is  a  rupture  through  the  lower  two- 
thirds  of  a  Citisarean  section  scar.  Left  half  of  utero-vesical  pouch  obliterated 
by  adhesions  ;  right  half  of  the  pouch  was  the  site  of  an  abscess  cavity,  with 
ftocal  contents,  communicating  both  with  the  uterine  cavity  through  the  rupture, 
and  with  a  perforation  in  an  adherent  coil  of  small  intestine. 


of  affairs  had  been  suspected  and  her  abdomen  opened,  her  life  might  have 
been  saved.  The  discharge  from  her  uterus  became  more  and  more  offensive, 
and  was  undoubtedly  fiecal  in  cliaracter.     Slie  died  on  February  IG,  1<)20.  " 
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A  iDost-morteni  examination  was  made,  and  I  am  indebted  to  Professor 
Turnbull  for  the  following  notes  :  General  purulent  peritonitis,  with  localized 
abscesses.  Fibrous  peritoneal  adhesions  at  fundus  of  uterus,  between  bladder, 
uterus,  and  small  and  large  intestines.  Pus  tracking  up  right  and  left  sides 
of  abdominal  cavity.  Localized  subdiaphragmatic  abscess  in  antero-superior 
surface  of  the  right  lobe  of  the  liver,  close  to  the  falciform  ligament. 
Perforation,  1  cm.  in  diameter,  in  wall  of  small  intestine,  240  cm.  below  the 
duodeno-jejunal  flexure.  Dense  fibrous  peritoneal  adhesions  with  pus  pockets 
between  the  lower  coils  of  small'lntestine  and  uterus.  Diphtheroid  inflammation 
with  slight  scarring  of  vagina.  Dilated  cervix  uteri  admitting  two  Angers. 
Eounded  perforation,  3  cm.  by  2  cm.,  on  anterior  wall  of  fundus  of  uterus. 
Dirty  green  diphtheroid  inflammation  of  endometrium.  Dilatation  with 
purulent  content  in  left  Fallopian  tube.  Small  amount  of  pus  in  right 
Fallopian  tube.  No  thrombi  in  uterine  or  ovarian  veins.'  Small  empyema 
between  right  middle  and  lower  lobes  and  the  diaphragm,  the  result  of  spread 
of  infection  from  subdiaphragmatic  abscess.  The  pelvic  viscera  were  removed 
en  masse,  and  show  the  following  details  (see  fig.  3)  :  Uterine  cavity,  7  cm.  long, 
4  cm.  laterally,  and  4  cm.  antero-posteriorly.  The  rupture  measures  3  cm.  by 
2  cm.,  with  rounded  and  smooth  edges  ;  the  right  edge  is  1"5  cm.  thick  and  the 
left  O'o  cm.  The  edge  at  the  upper  angle  of  the  rupture  is  thin  (O'o  cm.), 
where  it  is  continued  into  the  unrujDtured  part  of  the  scar.  The  unruptured 
part,  which  can  be  seen  and  felt  as  a  thin  furrow  on  the  inner  surface  of  the 
anterior  wall,  measures  1"8  cm.  long  ;  it  is  not  visible  on  the  outer  surface,  as 
it  is  covered  by  adhesions.  The  scar  had,  therefore,  ruptured  in  its  lower 
two-thirds.  There  are  the  remains  of  many  old  firm  adhesions  over  the 
anterior  surface  and  fundus  of  the  uterus,  one  particularly  broad  and  firm, 
one  covering  the  unruptured  part  of  the  scar.  The  left  half  of  the  utero-vesical 
pouch  of  peritoneum  is  obliterated  by  dense  adhesions  between  the  bladder  and 
the  uterus  ;  to  the  right  of  the  midline  it  was  occupied  by  an  abscess  cavity, 
with  faecal  contents.  This  abscess  communicated  with  the  already-mentioned 
tear  or  perforation  in  the  small  intestine  and  with  the  uterine  cavity,  through 
the  rupture.     Thus,  there  had  been  a  utero-intestinal  fistula. 

Whether  the  intestine  was  injured  at  the  time  the  rupture  occurred,  or 
whether  the  perforation  arose  subse(iuently  cannot  be  said  for  certain. 
I  favour  the  former  view. 

A  point  of  special  interest  in  this  case  is  whether  the  scar  ruptured 
spontaneously  during  labour,  or  whether  it  was  ruptured  during  the  diflicult 
manual  removal  of  the  placenta.  In  the  light  of  other  reported  cases  I  am 
inclined  to  think  it  ruptured  during  labour,  and  that  the  retention  of  the 
placenta,  as  well  as  the  difficulty  of  its  removal,  was  due  to  its  partial  escape 
into  the  peritoneal  cavity. 
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(II)  On  the  ^Etiology  and  Pathology  of  Kuptured  Scars,  with 
Analysis  of  Keported  Cases  and  Critical  Review  of  the 
Literature. 

I  have  found  accounts  of  ninety-two  cases,  reported  in  sufficient 
detail  to  make  them  worth  collective  study,  and  have  made  a  short 
abstract  of  the  essential  facts  of  each  case.  These  have  been  got  direct 
from  the  original  source,  with  the  very  few  exceptions  where  the  original 
accounts  were  not  accessible  and  I  had  to  rely  on  abstracts  made  by 
others.  I  have  omitted  a  few  cases  to  which  I  found  references,  but  of 
which  I  could  neither  get  at  the  original  report  nor  find  reliable  abstracts. 
It  is  obvious,  too,  that  many  cases  have  never  been  published  at  all ; 
speakers  in  discussions  before  Societies  on  the  subject  of  ruptured  scars 
often  refer  to  such  cases,  personal  or  otherwise.  Up  to  a  point,  refer- 
ences to  cases  were  not  hard  to  find,  and  I  am  indebted  to  other  writers 
who  have  published  collections  of  cases,  especially  to  L.  Singer, 
(1909),  Albert  Wyss  (1912),  Palmer  Findley  (191G),  and  E.  Schroeder 
(1916). 

The  classical  operation  dates  from  1882,  when  Sanger  and  others 
published  their  improved  suture  methods,  I  need  hardly  state  that  I 
have  not  included  cases  of  ruptured  scar  following  the  operation  of  pre- 
suture  days  :  one  half  of  the  minority  who  survived  this  operation  got  a 
ruptured  scar  in  the  unfortunate  event  of  a  future  pregnancy.  The  first 
case  in  my  list,  Koblank's,  occurred  in  1891,  and  more  than  two-thirds 
have  been  reported  since  1910,  coinciding  with  the  period  when  the 
indications  for  Ctesarean  section  began  to  be  extended. 

In  each  case  abstract  the  following  essential  points  are  noted  :  Age, 
parity.  At  Caesarean  section :  Indication,  uterine  incision,  placental 
site,  suture  material,  recovery  afebrile  or  otherwise.  Number  of 
Ca3sarean  sections,  labours  intervening  between  Caesarean  section  and 
rupture.  At  rupture  :  Interval  since  Caesarean  section,  period  of  preg- 
nancy, in  labour  or  not,  placental  site,  peculiarities  in  symptoms  or  their 
onset,  accidental  factors,  extent  of  rupture,  treatment,  result  to  mother 
and  child.  Unfortunately,  all  cases  are  not  reported  in  full  detail ;  but, 
amongst  the  sum  of  the  cases  the  data  are  in  sufficient  number  to  indi- 
cate the  chief  factors  favouring  rupture  of  the  scar.  The  case  abstracts 
will  be  found  at  the  end  of  the  paper,  numbered  and  with  their  refer- 
ences. I  have  isolated  the  essential  points  of  these  ninety-two  reported 
cases,  and  of  my  own  five,  in  the  following  summary,  so  that  the  extent 
to  which  each  one  occurs  can  be  conveniently  noted,  and  its  individual 
importance  estimated. 
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Parity. 


Kupture  occurred 

in  the  second 
third 

pregnancy 

in  bi  cases 
,,  19     ,, 

,,       fourth 

,, 

,,  10     ,, 

,,       fifth 

>> 

,,     G     ,, 

,,       sixth 

,, 

„     3     ,, 

Number  of 

preced 

,,       eighth          ,, 
ing  pregnancies  not 

ment 

loued 

„     1     ,. 

Indications  for  Ccesarean  Section. 


Contracted  pelvis     ... 

Eclampsia 

"Nephritis" 

Albuminuria  of  pregnancy     ... 

Dermoid  cyst  of  ovary 

Fibrcmyoma  of  uterus 

Hfematoma  of  vagina  and  vulva 

Sacral  tumour 

Stricture  of  cervix   ... 

Vaginal  varices 

Shoulder  presentation 

Concealed  accidental  hfemorrhage 

Indication  not  mentioned     ... 


in  64  cases 

,,  12 

,.  1 

,,  1 

•2 

„  1 

M  1 

,.  1 

,,  1 

..  1 

,,  1 

,,  1 

.,  10 


The  Ccpnarcan  Section  Incision. 


Anterior  median 

Posterior  median 

Transverse  fundal    ... 

Anterior  median  and  transverse  fundal 

Cervical 

Site  of  incision  not  mentioned 


in  54  cases 

.,     1 

,.  -28 

..  1 
,,  1 
,,  1^ 


Relation  of  Incision  to  Placental  site  at  Ccesarean  Section. 

Incisioii  through  placental  site  ...  ...  ...  ...         in  10  cases 

Incision  not  through  placental  site    ...  ...  ...  ...         ,,     G     ,, 

Placental  site  not  mentioned  ...  ...  ...  ...         ,,  81     ,, 


Suture  Material. 

Catgut 

Silk,  often  with  continuous  catgut  for  the  peritoneum 

Reindeer  tendon 

Suture  material  not  mentioned 


in  41  cases 
„  12     „ 

„  1  M 

,.  43     ,, 


Fever  or  Sepsis  during  recovery  from  Ccesarean  Section. 

Recovery  febrile,  or  abdominal  or  uterine  infection       ...  ...         in  51  cases 

Recovery  stated  to  be  afebrile  ...  ...  ...  ...         ,,  15     ,, 

No  details  mentioned  ...  ...  ...  ...  ...         ,,  31     ,, 

Cases  with  afebrile  recovery  are  ...  Nos,  11,  12,  16,  17,  20,  22,  27,  41, 

42,  43,  58,  81,  82,  84  and  93 


Section  of  Obstetrics  and  Gynaecology 


33 


Interval  betiveeii  CcBsarean  Section  and  Rupture. 

Less  than  one  year 

One  year    ... 

Two  years  ... 

Three  years 

Pour  years 

Five  years... 

Six  years    ... 

More  than  six  years  (including  one  of  eleven  and  one  of  twelve)... 

Interval  not  stated  ... 


in    2  cases 

,  12  „ 

.  25  „ 

,  21  ,, 

,  13  „ 

>  3  ,, 

,  3  ,, 

.  4  ,, 

.  14  .. 


Number  of  Ccesarean  Sections  preceding  Rupture. 


One 

Two 

Three 

Number  not  mentioned 


in  OB  cases 
,,     6     ,, 
,,     2     ,, 
,,     1     ,. 


Number  of  Labours  intervening  bettoeen  Cesarean  Section  and  Rupture. 

None  ...  ...  ...  ...  ...  ...  ...        in  85  cases 

One  „     8     „ 

Not  stated...  ...  ...  ...  ...  ...  ...         ,,     4     ,, 

The  numbers  of  the  cases  in  which  an  intervening  labour  is  reported  are  as 
follows  :  ...  ...  ...  Nos.  17,  19,  .30,  40,  43,  59,  64,  96 


Period  of  Pregnancy  at  tvhich  Rupture  Occurred, 


Term 

Near  term  .. 

8J  months 

8"       ,, 

n     ,, 

l"       „        (Nos.  2,  22,  53,  65,  70,  88,  90) 

4,  and  again  at  7  months  (No.  34) 

38  weeks     ... 

37      ,, 

36      ,, 

.32      ,,         (Nos.  77,  95) 

"  Early  pregnancy  "  (No.  15) 

Eleven  months,  post  mature  (No.  48) 

Period  not  stated 


in  47  cases 

,     6  ,, 

.     1  ,, 

,    10  ,, 

,     1  ., 

,     8  ,, 

,     1  ,, 

,     3  „ 

.     2  „ 

.     4  „ 

2  ,, 

1  M 

1  ,, 
10     ,, 


Whetlier  Rupture  occurred  during  Labour  or  during  Pregnancy  before 
tlie  onset  of  Labour. 


In  labour    ... 

In  labour,  early  in  first  stage 

During  pregnancy,  before  the  onset  of  labour 

No  details  given 


in  19  cases 
„  29     ,, 
M  36     „ 
„   13     ,. 


Relation  of  Placenta  to  Scar  at  time  of  Rnptnre. 


Placenta  implanted  over  scar 
Placenta  not  implanted  over  scar 
Placental  site  not  mentioned 


N — OB    3 


in  .34  cases 
,,   17     ,, 
..  40     „ 
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Accidental  Factors  likely  to  have  been  Exciting  Cause  of  Rupture. 


None  mentioned 

Nos.  20  and  35,  Hydramnios 

3,  Twins  and  hydramnios 

2G  and  43,  Version 

59  and  61,  Induction  and  version 

88,  Accidental  htemorrhage 

14,  Accident     ... 

30,  Difficult  breech  labour 

48,  Post  mature  foetus  ... 

55,  Foetus  excessively  large 

65,  Placenta  prsevia,  hydrostatic  bag 

74,  Pituitrin    ... 

84,  Pituitrin  and  obstructed  breech  labour 

97,  Manual  removal  of  placenta  ... 

19,  Long  labour,  with  contracted  pelvis  ... 


in  80  cases. 

,,  2  „ 

.,  1  ,, 

„  2  „ 

„  2  „ 

,,  1  ,. 

„  1  „ 

„  1  „ 

,,  1  „ 

„  1  „ 

„  1  „ 

„  1  „ 

,,  1  ,, 

,,  1  „ 

.,  1  ., 


Extent  of  Ruptnrc. 

Eupture  of  entire  or  almost  entire  length  of  scar  ...  ...         in  67  cases 

Rupture  of  small  portion  only  of  scar  ...  ...  ...         ,,  22     ,, 

Extent  not  mentioned  ...  ...  ...  ...  ...         ,,     8     ,, 

(Small  perforation  only  in  Nos.  19,  21,  24,  28,  33,  38,  41,  47,  49,  50,  56,  66,  70, 

71,  78,  81,  82,  83,  84,  90,  93,  97) 


Treatment  of  the  Bxtpture. 


Hysterectomy,  subtotal 

Vaginal  hysterectomy 

Suture,  sometimes  with  excision  of  edges 

Drainage    ... 

Treatment  not  stated 

Death  before  operative  treatment 


in  56  cases 
,,  2 
,,  26 
,,  2 
,,  1 
,,  10 


Result  to  Mother. 


Lived 

Died 

Not  mentioned 


in  66  cases 
,,  28     ,, 
,,     3     ,, 


Result  to  Child. 


Dead 
Lived 

Not  mentioned 


in  69  cases 
,,   21     ,, 
„     7     .. 


On   tlie  Anatomy  of  the   Uterine  Scar. 

(.1)  Perfectly  Healed  Scars. — Perfect  healing  of  the  uterine  incision 
may  result  in  complete  muscular  regeneration,  leaving  no  trace  of  scar 
tissue  except  on  the  peritoneal  surface.  Whitridge  Williams  has  studied 
the  cicatrix  in  ten  uteri,  removed  by  Caesarean  hysterectomy,  which  had 
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been  subjected  to  Caesarean  section  upon  one  or  more  previous  occasions. 
In  eight  of  his  specimens  (one  of  which  had  been  subjected  to  two,  and 
another  to  three  previous  Caesarean  sections)  it  was  difficult  to  find  the 
old  cicatrix  by  examination  with  the  naked  eye  ;  the  only  indication  of 
its  existence  was  the  presence  of  slight  vertical  depressions  upon  the 
external  and  internal  surfaces  of  the  uterus.  Microscopical  examina- 
tion revealed  the  entire  absence  of  scar  tissue  in  the  uterine  wall,  and 
showed  the  muscle  fibres  extending  across  the  site  of  the  old  incision  as 
if  it  had  never  existed.  It  is  interesting  to  note  that  the  convalescence 
from  the  previous  operations  had  been  uncomplicated.  In  another 
specimen,  deep  furrows  existed  on  the  external  and  internal  surfaces  of 
the  uterus,  the  two  being  separated  by  a  band  of  tissue  3  mm.  thick,  in 
contrast  to  the  adjacent  uterine  walls  which  measured  2"5  cm.  in 
thickness.  The  external  furrow  was  covered  with  peritoneum,  and 
the  internal  was  lined  with  typical  decidua  ;  the  intervening  tissue 
was  normal  muscle,  showing  no  trace  of  scar  tissue,  and  differing  from 
the  normal  only  by  its  thinness.  The  history  of  this  patient  was 
that  the  convalescence  had  been  stormy.  Jolly,  in  his  case  (abstract 
No.  50),  describes  perfect  muscular  regeneration  in  the  unruptured 
part  of  the  scar. 

{B)  Thin  Scars. — Light  is  thrown  on  the  causes  and  anatomy  of 
ruptured  scars  by  studying  scars  that  are  thin,  for  it  is  only  thin  scars 
that  are  likely  to  rupture.  A  thin  scar  becomes  progressively  stretched 
and  thinned  during  pregnancy,  owing  to  the  increasing  distension  of  the 
uterus.  Thinning  of  the  scar,  as  found  at  a  repeated  Caesarean  section, 
or  in  a  uterus  removed  for  some  reason  from  a  patient  who  has  formerly 
had  a  Caesarean  section,  is  not  at  all  uncommon ;  every  obstetric  surgeon 
of  experience  has  encountered  it.  Harrar,  at  the  New  York  Lying-in 
Hospital,  found  that  in  fifty  instances  of  the  repeated  operation,  in  forty- 
two  the  old  scar  was  either  not  found  at  all,  or,  if  found,  was  solid  ;  in 
four  there  was  marked  attenuation,  in  two  there  was  partial  rupture  at 
the  location  of  the  old  scar,  and  in  two  there  was  complete  rupture. 
Van  Leuwen  collected  all  cases  of  repeated  operation  reported  in  litera- 
ture down  to  1903,  and  found  thin  scars  reported  in  twenty  out  of 
117  cases.  These  figures  probably  represent  cases  of  extreme  thinning 
only ;  a  moderate  degree  of  thinning,  or  extreme  thinning  of  a  small 
portion  of  the  scar  is,  in  my  experience,  much  commoner  than  this,  if 
looked  for  by  palpating  the  whole  length  of  the  scar,  after  the  uterus 
has  been  emptied,  between  a  finger  within  and  a  finger  without  the 
uterus.       Bv  various  writers   these  wide  thin  scar  areas,  as  found  at 
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repeated  operations,  have  been  described  as  "  thin  as  paper,  only  1 
to  2  mm.  thick,"  and  have  sometimes  been  mistaken  for  the 
bulging  amnion  herniated  through  the  scar.  Sometimes  a  sub- 
peritoneal hsematoma  has  been  observed,  an  indication  of  imminent 
rupture.  There  are,  of  course,  varying  degrees  of  thinning  of  the 
scar.  Sometimes  it  is  extreme,  sometimes  moderate  :  sometimes  the 
entire  length  of  the  scar  is  affected,  sometimes  only  a  part.  The  only 
case  I  have  found  recorded  in  which  the  thin  scar  consisted  of  normal 
muscle  is  that  of  Whitridge  Williams,  to  which  I  have  already  referred. 
In  all  others  it  was  composed  of  scar  tissue,  often  with  a  varying  pro- 
portion of  muscle  fibres  scattered  through  it.  In  my  own  second  case 
the  unruptured  part  of  the  scar  consists  almost  entirely  of  scar  tissue, 
but  muscle  fibres,  singly  or  in  groups,  are  scattered  through  it,  and  have 
even  grown  right  across  its  whole  width.  In  cases  of  extreme  thinning 
the  attenuated  scar  area  consists  merely  of  peritoneum  in  contact  with 
decidua,  with  a  few  intervening  strands  of  fibrous  tissue.  These 
attenuated  peritoneo-decidual  scars  are  just  the  scars  liable  to  rupture 
during  pregnancy  or  labour  from  a  rise  of  intra-uterine  pressure.  The 
point  of  greatest  importance  about  these  scars  is  that  the  uterine  muscle 
has  completely  failed  to  unite  :  the  futures  employed  to  close  the  incision 
either  slough  out  or  cut  out,  and  the  muscle  surfaces  retract,  and  become 
widely  separated.  The  peritoneum,  on  the  contrary,  holds  firm.  The 
retracted  muscle  surfaces  later  become  smooth  and  rounded,  and  in 
course  of  time  covered  by  a  layer  of  endometrium,  which,  in  a  subsequent 
pregnancy,  is  converted  into  decidua.  The  endometrium  grows  also 
across  the  line  of  the  scar  beneath  the  peritoneum,  and  covers  the  inner 
surface  of  the  gap.  Further  thinning  of  this  peritoneo-decidual  scar  is 
the  natural  sequence  of  the  distension  of  the  uterus  during  pregnancy. 
The  analogy  between  such  a  scar  and  a  defective  abdominal  scar  is 
irresistible  ;  the  one  consists  of  peritoneum  and  decidua,  and  the  other 
of  peritoneum  and  skin  ;  in  both  the  muscle  is  wanting.  In  some  cases 
even  peritoneal  union  has  been  demonstrated  to  have  failed  in  parts  of 
the  scar,  and  the  gaps  have  been  plugged  by  adherent  omentum  or 
bowel.  Excellent  histological  studies  of  thin  scars  have  been  published 
by  Couvelaire,  Offermann,  Spalding  and  others. 

(C)  Buptured  Scars. — Good  anatomical  and  histological  descriptions 
of  the  ruptured  scar  are  given  in  the  case  abstracts,  Nos.  2,  11,  16,  17, 
20,  27,  31,  32,  33,  35,  43,  46,  50,  55,  56,  60,  72,  73,  80,  82  and  84. 
There  is  no  doubt  that  when  the  scar  has  ruptured  it  has  nearly  always 
been  one  of  the  thin  scars  I  have  described  in  the  foregoing  section. 
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The  peritoneo-decidual  scar  has  gradually  been  converted  into  a  widely 
stretched  area,  during  the  progressive  uterine  distension.  When  this 
thin  area  ruptures  it  has  usually  been  noticed  that  the  Hne  of  rupture 
does  not  occur  along  its  middle,  but  at  the  sides,  near  the  thick  part  of 
the  uterine  wall.  A  thick,  or  even  a  moderately  thick  scar,  whether 
composed  of  fibrous  or  muscular  tissue  or  both,  does  not  rupture  except 
under  extreme  provocation,  such  as  obstructed  labour.  The  appearance 
of  a  ruptured  scar,  after  the  uterine  contents  have  escaped,  and  retraction 
has  occurred,  is  deceptive,  and  has,  in  the  earlier  observed  cases,  led  to 
wrong  descriptions  and  tortuous  explanations.  The  deceptive  feature 
is  the  thickness  of  the  edges  of  the  ruptured  area.  These  edges,  as 
already  pointed  out,  consist  of  the  ununited  muscle  surface  covered 
with  decidua.  After  the  uterus  is  emptied  and  retracted  these  muscle 
edges  become  extremely  thick — equal  in  thickness  indeed  to  the  rest 
of  the  uterine  wall.  Furthermore,  these  thick  edges,  since  chorion  or 
placenta  has  been  separated  from  off  them,  are  either  found  oozing 
blood  or  covered  with  pieces  of  blood  clot.  In  fact,  their  appearance  is 
almost  exactly  as  if  the  whole  thickness  of  the  uterine  wall  had  been 
newly  torn  through,  whereas  in  reality  it  is  only  the  stretched  deciduo- 
peritoneal  area  that  has  given  way.  The  true  state  of  affairs  is  illustrated 
in  figs.  1  and  2,  where  the  decidua  can  be  followed  from  the  uterine 
cavity  over  the  ununited  muscle  edges  almost  up  to  the  ruptured 
peritoneal  coat.  In  my  own  fourth  case,  where  I  sutured  the  rupture, 
I  believed  I  was  suturing  thick  recently  ruptured  surfaces ;  it  is  only  in 
the  light  of  the  experience  from  my  second  case,  and  of  cases  reported 
in  the  literature,  that  I  now  realize  I  sutured  together  the  old  ununited 
muscle  surfaces. 

It  is  interesting  to  note  that  for  many  years  the  true  significance 
of  the  decidual  covering  to  the  muscle  surfaces  was  missed  ;  it  was 
supposed  that  during  pregnancy  decidual  cells  grew  up  through  the 
scar  to  the  peritoneum,  weakening  the  scar  and  making  it  liable  to 
rupture   (refer  to  case  abstract  No.  16). 

Liability  of  Uterine  Incision  to  yield  shortly  after  Operation. 

It  is  not  often  that  Csesarean  section  cases  come  to  post-mortem, 
and  it  is  even  rarer  for  a  case  to  be  reopened  for  hsemorrhage  or  sepsis. 
In  such  cases  it  is  surprising  how  often  there  has  been  observed  a 
yielding  of  the  incision  from  the  loosening  or  cutting  through  of  the 
sutures.    Wyss  has  made  a  small  collection  of  these.     Scheffzek  reports 
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having  seen  two  post-mortems  after  Csesarean  section,  in  which  the 
catgut  sutures  had  become  completely  unknotted.  Boissard  reports 
the  case  of  a  patient  who  died  from  sepsis  on  the  fifth  day ;  four  of  the 
interrupted  catgut  sutures  had  become  untied  and  the  incision  gaped 
widely,  there  was  intraperitoneal  haemorrhage  and  the  uterine  cavity 
was  filled  with  blood  clot.  Cristalli  reports  a  case  in  which,  because  of 
severe  and  persistent  haemorrhage  following  Caesarean  section,  subtotal 
hysterectomy  was  performed ;  a  gap  was  found  in  the  line  of  uterine 
incision,  which  had  been  sutured  with  silk.  Le  Page  reports  a  somewhat 
similar  case,  in  which  the  uterus  had  been  sutured  with  catgut.  One  is 
led  to  believe  that  this  accident  may  sometimes  happen  in  cases  that 
recover ;  they  would  not  necessarily  pass  through  a  stormy  convalescence, 
for  such  an  accident,  without  sepsis  or  with  only  local  sepsis,  should  not 
produce  much  disturbance.  The  partially  or  completely  gaping  scar 
would  quickly  be  sealed  or  plugged  by  omentum.  It  is  quite  probable 
that  the  firm  adhesion  of  omentum  to  the  old  scar,  so  commonly  found 
in  cases  of  repeated  Caesarean  section  or  subsequent  rupture,  may 
represent  the  same  protective  plug. 

,  Utero-ahdominal  Fistula. 

This  is  not  a  great  rarity,  following  infection  of  the  uterine  ana 
abdominal  wounds  ;  it  may  persist  for  many  months.  The  uterine  scar, 
in  such  cases,  is  bound  to  be  extremely  defective  and  liable  to  rupture 
in  the  event  of  subsequent  pregnancy.  Amongst  the  case  abstracts, 
utero-abdominal  fistula  will  be  found  noted  in  Nos.  14,  32,  34,  45 
and  51.  Case  No.  84  is  peculiar:  at  the  fourth  month  threatened 
abortion  resulted  in  partial  rupture  of  the  scar  and  the  formation  of 
a  utero-abdominal  fistula  through  which  a  piece  of  intestine  could  be 
seen  adherent  to  the  scar ;  at  the  seventh  month  a  more  extensive 
rupture  occurred,  resulting  in  death  of  the  patient  in  spite  of  operation. 

If,  accompanying  the  fistula,  the  uterine  scar  is  completely  adherent 
to  the  abdominal  wall,  subsequent  rupture  may  be  entirely  extra- 
peritoneal. An  interesting  example  of  this  is  recorded  by  Noble  (not 
placed  amongst  the  list  of  ruptured  scars).  A  utero-abdominal  fistula 
persisted  after  the  first  Caesarean  section  ;  another  pregnancy  soon 
followed  and  the  liquor  amnii  escaped  through  the  fistula  in  the 
thirty-third  week.  The  second  Caesarean  section  was  performed  by 
enlarging  the  fistulous  opening  ;  the  uterine  scar  was  found  completely 
adherent  to  the  abdominal  wall,  and  the  operation  was  entirely  an 
extraperitoneal  one. 
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On  the  Site  of  the   Uterine  Incision  and  Subsequent  Bupture. 

On  referring  to  the  summary  of  reported  cases  it  will  be  noted  that, 
in  the  eighty-five  cases  where  the  site  of  incision  was  stated,  the 
classical  incision  was  employed  fifty-five  times,  the  transverse  fundal 
incision  twenty-eight  times,  and  the  cervical  incision  only  once.  There 
is  no  doubt  that  the  transverse  fundal  incision,  introduced  by  Fritsch 
in  1897,  is  specially  liable  to  rupture.  Ekstein  (abstract  No.  50), 
reported  the  first  case  of  ruptured  fundal  scar  in  1904,  The  number  of 
ruptures  after  the  transverse  fundal  incision  compared  with  the  number 
after  the  classical  operation  is  relatively  very  high,  considering  how 
late  it  was  introduced,  and  how  relatively  few  must  be  the  number  of 
Csesarean  sections  in  which  this  incision  was  employed.  Two  points 
theoretically  favour  rupture  of  transverse  fundal  scars ;  one  is  that  most 
of  the  muscle  bundles  are  cut  at  right  angles,  and  the  incision  therefore 
tends  to  gape  widely,  favouring  imperfect  union ;  the  other  is  that  the 
fundus  is  the  part  of  the  uterus  which  is  relatively  most  distended 
during  pregnancy,  and,  in  consequence,  a  fundal  scar  will  be  relatively 
more  stretched  than  the  scar  of  the  classical  operation.  There  have 
been  comparatively  few  reports  of  the  successful  termination  of 
pregnancy  and  labour  after  the  transverse  fundal  incision.  This 
incision  is,  in  fact,  to  be  avoided  because  of  its  liability  to  rupture. 

The  incision  that  at  present  holds  the  best  record  for  immunity 
from  rupture  is  the  cervical  (by  this  I  mean  the  transperitoneal  or 
extraperitoneal  cervical  operations,  of  which,  as  is  well  known,  there 
are  many  varieties).  All  the  same,  before  this  incision  is  lauded 
because  of  its  apparent  immunity  from  rupture,  it  must  be  remembered 
that  very  few  cervical  Csesarean  sections  have,  up  to  now,  been 
performed,  compared  to  the  thousands  of  classical  and  transverse  fundal 
Caesarean  sections ;  it  still  has  to  stand  the  test  of  time. 

The  cervical  incision  was  first  employed  by  Frank  in  1906.  It  was 
at  once  pointed  out  by  the  theorists  that  the  cervical  scar  would  be 
specially  prone  to  rupture  ;  it  lay  in  that  part  of  the  uterus  most  sub- 
jected to  stretching  during  labour,  and,  being  placed  nearer  the 
contaminated  area,  (i.e.,  the  vulvo-vaginal  tract)  would  therefore  be 
more  liable  to  infection.  These  fears  of  rupture  have  not  been  fulfilled  ; 
only  one  case  has  been  reported  (abstract  No.  72)  and  only  a  small 
number  of  thin  cervical  scars  have  been  observed,  in  spite  of  the  fact 
that  many  cases  of  subsequent  pregnancy  have  occurred.  There  seem 
to  be  excellent  reasons  for  the  sound  healing  of  cervical  scars,  and  for 
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their  resistance  to  rupture.  Eest  is  an  essential  to  good  union  of 
divided  muscles  ;  a  state  of  rest  or  immobility  is  impossible  in  the  body 
of  the  puerperal  uterus,  where  contractions  and  relaxations  are  con- 
stantly tending  to  disturb  the  apposed  surfaces  and  draw  the  healing 
muscle  fibres  apart  ;  all  operators  are  aware  of  the  great  lateral  tension 
on  the  sutures,  and  of  the  tendency  of  the  incision  to  gape  during  a 
strong  contraction.  On  the  other  hand,  the  cervical  incision  is  situated 
in  a  quiet  part  of  the  uterus  which  does  not  undergo  contractions  and 
relaxations.  In  Frank's  original  operation  he  incised  the  cervix  trans- 
versely ;  this  has  now  been  generally  replaced  by  a  longitudinal  incision. 
Mechanically,  the  stretching  and  rupture  of  the  tranverse  scar  would 
seem  more  likely,  because  its  line  lies  at  right  angles  to  the  direction  of 
the  chief  pull  of  the  uterine  muscle  fibres ;  whereas  the  longitudinal 
scar  lies  in  the  line  of  the  pull,  and  its  edges  have  scarcely  any  tendency 
to  be  drawn  apart. 

As  regards  the  reported  case  of  rupture  of  a  cervical  scar,  (abstract 
No.  72)  it  is  only  fair  to  state  that  at  the  Caesarean  section  the  cervical 
incision  had  to  be  prolonged  for  a  short  distance  upwards  into  the  body 
of  the  uterus  in  order  to  give  more  room  for  the  foetus,  and  it  is  quite 
possible  that  the  rupture  started  in  this  part  of  the  scar. 

Some  reports  on  thinning  of  the  cervical  scar  are  the  following  : 
Traugott  reports  a  case  where  the  first  Caesarean  section  was  a  Frank's 
cervical  one,  done  for  contracted  pelvis.  The  next  pregnancy  was  a 
placenta  praevia,  in  the  eighth  month,  with  natural  delivery ;  the  third 
time,  at  term,  another  cervical  Caesarean  section  was  done.  The  cervical 
wall,  in  the  region  of  the  old  incision,  was  thinned  out  to  a  membrane 
1  mm.  thick,  and  was  on  the  point  of  rupturing.  The  first  Caesarean 
section  was  an  infected  one,  and  the  recovery  was  septic.  Sellheim 
[see  under  Traugott),  out  of  five  cases  with  later  pregnancy,  saw  the 
same  thinning  in  one  of  them.  Bumm  {see  under  Traugott,  and  Jolly) 
had  done  second  operations  in  three  cases  ;  in  two  the  scar  was  sound, 
in  the  third  the  scar  was  so  stretched  and  thin  that  he  thought  at  first 
it  was  distended  bladder  ;  in  reality  it  was  the  scar  bulged  by  the 
liquor  amnii. 

Reports  of  cases  of  cervical  Caesarean  section  w^th  subsequent 
pregnancy,  terminating  either  by  repeated  operation  or  natural  delivery, 
are  given  by  Hartmann,  Lichtenstein,  Litschkuss,  Rohrbach  and 
Scheffzek,  amongst  others.  Hartmann  reports  twelve  cases,  three  of 
which  were  delivered  by  the  natural  passages,  and  nine  by  repeated 
operation ;  in  none  was  there  rupture  or  thinning  of  the  scar.   Lichtenstein 
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reports  two  cases  of  subsequent  delivery  after  the  extraperitoneal 
operation,  one  by  repeated  operation,  and  the  other  by  the  natural 
delivery  of  twins ;  no  complications  were  noted.  Kohrbach  followed 
up  thirty-eight  cases  of  cervical  Caesarean  section,  and  found  three 
subsequent  deliveries  :  one  normal  full  time  labour  and  two  repeated 
operations.  Scheffzek  reports  ten  cases  of  pregnancy  subsequent  to 
extraperitoneal  Caesarean  section :  five  with  repeated  operation,  and  five 
with  delivery  by  the  natural  passages. 

The  above  are  only  a  few  of  the  published  lists  of  pregnancies  sub- 
sequent to  cervical  Caesarean  section,  but  the  numbers  are  still  so  small, 
so  that  it  is  hardly  justifiable  to  draw  conclusions.  I  believe  I  am  right 
in  stating  that  up  to  the  present  time  no  further  case  of  rupture  of  the 
cervical  scar  has  been  reported.  The  operation  is  certainly  gaining 
favour,  especially  in  America  ;  British  and  French  obstetric  surgeons  are 
still  shy  of  it.  The  low  mortality  reported  by  exponents  of  cervical 
Caesarean  section  is  remarkable  compared  to  that  of  the  classical 
operation :  For  the  transperitoneal  operation  up  to  1914,  Hofmeier  re- 
ports forty-five  cases,  with  one  death ;  Baisch  reports  nineteen  cases, 
without  a  death  ;  Frank  reports  130  cases  with  two  deaths  ;  giving  a 
total  of  194  operations  with  three  deaths.  Half  of  these  were  suspect 
and  infected  cases.  For  the  extraperitoneal  operation,  Kiistner  had  110 
cases  without  a  death,  of  which  again  half  were  suspect  or  infected. 
The  grand  total  comes  to  304  cervical  operations,  with  three  deaths — 
a  very  remarkable  figure,  especially  as  a  large  number  of  the  patients 
was  infected. 

Although  the  consideration  of  scars  resulting"  from  vaginal  hys- 
terotomy (so-called  vaginal  Caesarean  section)  does  not  belong  to  the 
subject  of  rupture  of  the  Caesarean  section  scar  proper,  it  is  interesting 
to  consider  the  possibility  of  their  rupture  in  a  subsequent  pregnancy  or 
labour,  since  in  both  vaginal  hysterotomy  and  cervical  Caesarean  section 
the  incisions  lie  in  much  the  same  part  of  the  uterus.  The  behaviour 
of  these  scars  in  subsequent  labour  has  been  investigated  by  Olow  ;  he 
reports  seventeen  cases,  mostly  performed  for  eclampsia  ;  in  none  of 
them  was  thinning  or  rupture  of  the  scar  observed.  Engstrom  reports 
a  case  of  rupture  of  the  lower  uterine  segment  six  years  after  vaginal 
hysterotomy  for  vesicular  mole.  The  case  was  one  of  obstructed  labour 
from  pelvic  contraction,  and  the  retraction  ring  reached  almost  to  the 
umbilicus.  The  site  of  rupture  corresponded  to  the  line  of  the  scar  ; 
but  the  case  is  hardly  a  fair  one,  as  rupture  would  have  probably 
occurred  in  any  case,  former  operation  or  no.     An  example  of  rupture 
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of  the  scar  of  a  deep  cervical  incision  (made  for  placenta  praevia)  in 
a  subsequent  labour  is  reported  by  Labhardt.  I  have  not  found  any 
reference  to  vaginal  hysterotomy  scars  beyond  these  fev^'. 


The   Influence  of  Implantation  of   the  Placenta  over  the   Scar. 

The  relation  of  the  placenta  to  the  scar  at  the  time  of  rupture  was 
noted  in  fifty-one  of  the  ninety-seven  cases  ;  in  thirty-four  cases  it  was 
implanted  over  the  scar,  and  in  seventeen  it  was  not.  From  this  it  may 
be  assumed  that  the  implantation  of  the  placenta  has  at  all  events  a 
share  in  predisposing  the  scar  to  rupture,  but  far  too  great  importance 
has  in  the  past  been  attached  to  this  point.  That  the  placenta  cannot 
be  the  direct  cause  of  rupture  is  obvious  enough,  for,  on  the  one  hand, 
the  placenta  is  very  often  not  over  the  scar  in  cases  of  rupture,  and  on 
the  other,  in  cases  of  repeated  Caesarean  section  it  is  often  found  over 
the  scar  without  any  harmful  effect.  The  idea  that  implantation  of  the 
placenta  over  the  scar  was  the  cause  of  rupture  came  very  early  into  the 
field.  It  was  known  that  rupture  of  the  pregnant  tube  was  caused  by 
the  eroding  action  of  the  villi,  and  that  in  certain  cases  of  placenta 
praevia  the  lower  uterine  segment  was  appreciably  weakened  and  more 
liable  to  traumatic  rupture.  An  analogy  between  these  two  and  scar 
rupture  was  tempting  ;  but  there  is  no  histological  evidence  to  show  that 
chorionic  villi  invade  the  scar  tissue  any  more  than  they  do  normal 
uterine  tissue.  It  has  also  been  suggested  that  when  at  the  original 
Ctesarean  section  the  incision  is  over  the  placental  site  perfect  healing  is 
interfered  with  ;  there  is  no  histological  evidence  for  this.  Amongst 
the  ninety-seven  cases  of  ruptured  scar  the  relation  of  the  incision  to 
the  placental  site  of  the  original  Ccesarean  section  is  only  mentioned  in 
sixteen  cases,  in  ten  of  which  the  incision  was  over  the  placental  site. 
Nothing  can  be  inferred  from  these  figures ;  it  must  be  remembered 
that  when  the  operator  encounters  the  placenta  in  his  incision  he  may 
state  the  fact  in  his  records,  but  that  he  is  much  less  likely  to  state  the 
negative  fact.  A  large  number  of  uteri  which  bear  Caesarean  section 
incisions,  removed  subsequently  by  hysterectomy,  and  where  the  full 
details  of  the  Caesarean  section  are  known,  has  now  been  reported  (refer 
to  Whitridge  Williams  and  Spalding  amongst  others).  No  fact  has 
been  forthcoming  to  show  that  the  placenta  has  any  influence  on  the 
healing  of  Caesarean  section  incisions,  or  on  the  rupture  of  Caesarean 
section  scars  by  tissue  invasion. 

I  believe   the  real  reason  why  implantation  of  the  placenta  over  a 
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thin  scar  makes  it  liable  to  rupture  is  the  occurrence  of  retroplacental 
haemorrhage.  The  first  step  towards  this  is  a  gradual  yielding  and 
widening  of  the  scar  area  ;  there  follows  a  very  gradual,  and  probably 
very  slight,  separation  of  the  placenta  over  and  adjacent  to  the  scar 
area.  The  mechanism  of  this  separation  is  comparable  to  the  separation 
of  a  placenta  praevia  from  the  lower  uterine  segment  when  the  cervix 
begins  to  dilate.  Haemorrhage  between  the  scar  area  and  the  placenta 
will  bring  about  a  sudden  rise  of  pressure  sufficient  to  precipitate  rup- 
ture. In  my  own  Case  II  there  was  beneath  the  peritoneal  scar  area  a 
well  defined  subperitoneal  haematoma,  which  had  extended  laterally, 
stripping  the  peritoneum  off  the  uterine  wall ;  I  do  not  think  this 
occurred  entirely  after  the  event.  Attention  is  directed  to  case  abstract 
No.  85,  in  which  there  was  a  well  defined  blood  clot  on  the  maternal 
surface  of  the  placenta,  and  there  can  hardly  be  any  doubt  that 
haemorrhage  between  the  scar  area  and  the  placenta  was  the  direct 
cause  of  the  rupture. 

On  the  Effect  of  Sepsis  on  the  Healing  of  the   Uterine   Wound. 

Of  all  the  causes  of  imperfectly  healed  scars,  sepsis  is  by  far  the 
most  important.  Reference  to  the  table  shows  that  the  presence  or 
absence  of  raised  temperature  or  of  sepsis  during  recovery  from  the 
Caesarean  section  is  mentioned  in  sixty-six  cases ;  in  as  many  as  fifty-one 
cases  either  raised  temperature,  or  definite  uterine  or  abdominal  sepsis 
is  noted.  In  only  fifteen  of  the  sixty-six  is  an  afebrile  recovery  noted. 
It  is,  of  course,  obvious  that  infection  and  suppuration  of  the  uterine 
incision  must,  of  necessity,  be  followed  by  imperfect  healing.  If  the 
septic  process  be  severe,  the  uterine  tissues  included  between  the 
sutures  will  undergo  necrosis ;  the  sutures  will  cut  out,  the  muscular 
walls  will  retract,  and  the  end  result  will  be  a  scar  which  consists  of 
little  more  than  peritoneum  with  a  protective  layer  of  omental  or  other 
adhesions.  Even  if  the  sutures  do  not  cut  out,  the  wound  will  have  to 
pass  through  a  stage  of  granulation  tissue,  and  will  result  in  a  broad, 
fibrous  scar.  If  silk  be  employed,  the  suppurative  process  will  continue 
until  the  silk  sutures  have  come  away ;  cases  have  been  recorded  in 
which  silk  sutures  were  found  in  the  uterine  discharges.  Of  the  two 
cases  recorded  by  Wyss,  in  one  silk  stitch  sinuses  persisted  for  many 
months,  and  in  the  other,  after  a  persistence  of  stitch  sinuses,  the  linen 
thread  sutures  were  removed  from  the  interior  of  the  uterus  by  curetting. 
If  catgut  be  employed,  its  absorption  will  be  hastened  by  sepsis.     The 
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point  will  be  raised  that  in  fifteen  cases  of  rupture  there  was  no  evidence 
of  sepsis  in  that  the  convalescence  was  afebrile.  But  infection  of  the 
uterine  wound  may  occur  without  rise  of  temperature,  or  with  only  a 
very  slight  one ;  for  example,  few  will  deny  that  the  presence  of 
extensive  adhesions  to  the  scar  at  a  subsequent  operation  is  evidence 
of  sepsis  during  the  healing  process,  and  there  must  be  a  good  many 
operators  who  have  found  these  adhesions  when  the  temperature  chart 
of  the  original  Caesarean  section  did  not  betray  any  indication  of  sepsis. 
For  example,  in  1913  I  performed  a  second  operation  on  a  patient  on 
whom  the  first  Caesarean  section  had  been  performed  in  ]  902  by  the  late 
Mr.  John  Taylor,  of  Birmingham  ;  I  found  extensive  adhesions  of  the 
omentum  to  the  abdominal  wall  and  to  the  uterine  incision,  accompanied 
by  such  a  number  of  enormously  distended  blood-vessels,  that  I  had  to 
eventrate  the  uterus  and  incise  its  posterior  wall.  After  the  uterus  had 
been  emptied,  palpation  of  the  old  scar  showed  that  it  was  extremely 
thin  in  places,  and  formed  a  series  of  deep  pits  on  the  inner  surface  of 
the  uterus.  I  was  fortunate  enough  to  obtain  complete  notes  and 
temperature  charts  of  the  first  operation.  The  temperature  had  been 
charted  every  two  hours  during  the  first  five  days ;  on  the  second  day 
the  highest  record  was  99-6^  F.,  on  the  third  99^  F.,  on  the  fourth  98°  F., 
on  the  fifth  98'4°  F.  During  the  following  days  the  only  records  above 
normal  were  99'2^  F.  on  the  ninth  day,  99'8°  F.  on  the  eleventh,  and 
99"6°  F.  on  the  fourteenth.  The  abdominal  wound  healed  by  primary 
union,  and  the  patient  made  an  exceptionally  smooth  convalescence. 
Silk  was  employed  to  suture  the  uterus.  Here  there  had  clearly  been 
infection  of  the  uterine  wound,  and  yet  the  temperature  chart  did  not 
betray  it.  If  the  abstracts  of  cases  with  the  afebrile  recovery  be  referred 
to  it  will  be  noted  that  the  ruptured  scar  was  of  the  same  thin  peri- 
toneo-decidual  nature,  in  no  way  differing  from  other  cases.  The  point 
is,  that  although  the  temperature  chart  may  be  a  smooth  one,  infection 
of  the  uterine  wound  may  occur,  sufficient  to  impair  healing. 

In  connexion  with  infection  of  the  uterine  wound,  I  believe  that  the 
operation  of  Caesarean  section  can  never  be  guaranteed  as  a  surgically 
clean  one  ;  for  there  is  a  large  wound  in  a  mucous  cavity  in  direct  com- 
munication with,  and  within  a  short  distance  of,  a  contaminated  area 
(the  vulvo-vaginal  tract).  I  admit  that  pathogenic  bacteria  capable  of 
infecting  the  tissues  are  seldom  present  in  a  normal  vagina,  unless 
vaginal  examinations  have  been  made.  This  is  a  point  I  will  not  enter 
into  any  further,  as  it  would  have  to  be  very  closely  argued  ;  but  it  is 
sufficiently  well   known   that    haemolytic   streptococci   have   frequently 
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been  found  in  the  normal  puerperium,  not  only  in  the  vagina,  but  also 
in  the  apparently  healthy  uterus.  I  have  been  surprised  by  the  large 
number  of  Csesarean  section  cases  in  which  the  recovery  was  febrile ; 
in  the  London  Hospital  and  City  of  London  Maternity  Hospital  series 
of  eighty-four  cases,  recovery  was  afebrile  in  only  thirty-eight,  or  45 
per  cent,  (trivial  rise  of  temperature  in  first  forty-eight  hours  of  course 
not  counted).  I  only  make  this  as  a  general  statement,  and  think  it  is  a 
point  which  might  advantageously  be  inquired  into. 

A  study  of  the  type  of  convalescence  from  the  Caesarean  section  is 
of  the  utmost  importance  in  arriving  at  a  decision  as  to  the  management 
of  future  pregnancies.  If  the  convalescence  has  been  febrile  and  there 
has  been  other  evidence  of  sepsis,  the  scar  is  probably  thin  and  there  is 
risk  of  rupture.  If,  on  the  other  hand,  convalescence  has  been  afebrile, 
the  chance  of  rupture  is  a  very  small  one,  but  it  is  quite  plain  that  there 
is  no  absolute  guarantee  against  rupture,  since  an  appreciable  number 
of  cases  of  rupture  have  been  reported  even  after  an  afebrile  con- 
valescence. On  the  other  hand,  it  can  be  shown  that  patients  whose 
convalescence  has  been  accompanied  by  even  considerable  fever  can 
successfully  deliver  themselves  on  a  future  occasion  by  the  natural 
passages. 

To  sum  up,  it  cannot  be  too  strongly  emphasized  that  infection  of 
the  uterine  wound  is,  above  all  others,  the  essential  cause  of  weak  scars. 

On  Suture  Material  and  MetJiod  of  Suture. 

In  all  the  cases  under  review  (except  in  case  abstract  No.  13)  the 
entire  thickness  of  the  uterine  wall  was  sutured  either  by  introducing 
buried  layers,  or  by  using  deep  sutures  which  passed  through  the  whole 
thickness  of  the  uterine  wall  except  the  endometrium.  There  is  no 
need  to  dwell  upon  this  point,  as  it  may  be  taken  for  granted  that  all 
modern  operators  take  good  care  to  unite  the  whole  thickness  of  the 
uterine  wall. 

Great  controversy  has  raged  over  the  question  of  the  best  suture 
material  for  closing  the  uterine  incision.  On  looking  at  the  table  it  will 
be  noted  that,  out  of  the  fifty-three  cases  in  which  the  suture  material  used 
for  the  deep  sutures  is  mentioned,  catgut  was  employed  in  forty-one,  and 
silk  in  twelve  ;  in  most  of  the  cases  in  which  silk  was  used  there  was 
also  a  superficial  peritoneal  suture,  burying  the  knots  of  the  deep  layer. 
It  would  be  false  reasoning  to  conclude  from  these  figures  that  rupture 
is   more   liable    to    occur    after    catgut    than  after  silk.      Before   it   is 
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justifiable  to  come  to  such  a  conclusion  it  would  be  necessary  to  know 
the  relative  frequency  with  which  silk  and  catgut  were  employed. 
In  Great  Britain,  up  to  the  year  1910,  Dr.  Amand  Eouth's  book  tells 
us  (p.  23)  that,  of  the  eighty-one  operators  who  sent  him  particulars, 
forty-one  used  silk  for  the  deep  sutures,  twenty-seven  catgut,  eight 
silkworm  gut,  and  four  linen  thread.  Since  the  date  of  this  inquiry, 
amongst  those  surgeons  who  have  sent  me  particulars  of  their  cases  for 
the  period  under  investigation  (1912-18)  the  use  of  catgut  is  far  more 
customary  than  that  of  silk  (see  p.  54).  From  reading  modern  text- 
books and  monographs  by  American  and  German  authors  it  is  apparent 
that  catgut  is  almost  universally  used  in  those  countries  ;  in  France, 
silk  is  still  preferred.  There  seems  to  be  no  doubt  that  catgut  has  been 
in  the  past,  and  still  is,  far  more  commonly  employed  than  silk. 
It  is  not  justifiable  therefore  to  conclude  from  the  figures  relating  to 
the  use  of  catgut  and  silk  respectively,  in  cases  of  ruptured  scar,  that 
catgut  is  more  blameworthy  than  silk. 

The  suture  material  can,  of  course,  only  be  of  importance  during  the 
process  of  healing,  and  so  long  as  a  slowly  absorbable  preparation  of 
catgut,  such  as  chromic,  is  used,  capable  of  resisting  absorption  for 
at  least  three  weeks,  there  can  be  no  objection  to  its  use  so  long  as  the 
wound  is  healing  aseptically.  A  point  that  has  been  emphasized 
is  that  in  the  involuting  uterus  the  intracellular  enzyme  activity  is 
considerably  raised,  and  that  therefore  a  protein  material,  such  as  catgut 
would  be  absorbed  more  quickly  than  in  other  tissues ;  this  point  is  a 
sound  one,  and  is  sufficient  reason  for  not  employing  plain  catgut,  which 
is  quickly  absorbable.  If  the  uterine  incision  becomes  infected,  the 
process  of  healing  is  of  course  considerably  delayed,  and  the  absorp- 
tion of  catgut  hastened  ;  for  this  reason  I  think  catgut  has  serious 
disadvantages.  In  the  case  of  an  infected  wound,  the  muscular  edges  of 
which  are  constantly  tending  to  be  drawn  apart  by  the  retractile  power 
of  the  muscle  it  is  important  that  the  edges  should  be  kept  in  apposition 
for  as  long  as  possible.  Here  catgut  fails,  and  a  less  absorbable  material 
is  far  preferable.  Since  it  is,  in  my  opinion,  impossible  to  guarantee 
aseptic  healing  of  the  uterine  incision,  I  believe  that  catgut  should 
be  avoided. 

Considering  now  the  two  types  of  nou-absorbable  suture,  we  have  to 
consider  silk  or  linen  thread,  and  silkworm  gut.  Theoretically,  silk- 
worm gut  is  by  far  the  preferable  of  the  two  ;  it  is  well  known  that 
if  infection  occurs  silk  encourages  the  process  of  suppuration,  which 
goes  on  almost  indefinitely,  and  seldom  ceases  before  the  sutures  have 
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come  away  naturally  or  have  been  removed.  Silk,  in  an  infected 
wound,  is  an  irritant,  and  an  inveterate  harbourer  of  bacteria.  On  the 
other  hand,  silkworm  gut  is  an  absolutely  inert  material  in  the  presence 
of  bacteria,  and  the  presence  of  silkworm  gut  sutures  has  little  or  no 
influence  in  prolonging  the  suppurating  process.  My  own  opinion  is 
strongly  in  favour  of  the  use  of  silkworm  gut  for  the  deep  uterine 
sutures,  firstly  because  it  is  a  non-absorbable  material  and  will  hold  the 
sides  of  the  uterine  incision  in  place  for  an  indefinite  period  of  time, 
unless,  of  course,  they  cut  out  owing  to  an  extensive  necrosis  of  the 
tissues ;  secondly,  because  it  is  an  inert  material  in  the  presence  of 
bacteria.  It  is  interesting  to  note  that  there  has  been  reported  no  case 
of  ruptured  scar  in  which  silkworm  gut  has  been  employed.  It  would 
be  wrong,  of  course,  from  this  to  jump  to  a  too  obvious  conclusion  ; 
the  fact  may  well  be  explained  because  silkworm  gut  is  relatively  very 
seldom  employed  in  Caesarean  sections. 

Another  point  I  consider  of  great  importance  in  suturing  is  to  wait 
for  complete  retraction  before  inserting  the  sutures  :  if  the  wound  is 
sutured  before  retraction  is  complete,  and  the  muscular  walls  are  thin, 
the  result  is  bound  to  be  a  scar  thinner  than  the  rest  of  the  uterine 
wall ;  for  the  sutures  fail  to  include  layers  of  muscle  fibres  which  during 
complete  retraction  would  have  slid  inwards  and  become  rearranged, 
adding"  to  the  thickness  of  the  sides  of  the  incision. 


Accidental  Factors  in  Causation  of  Bupture. 

Any  circumstance  in  pregnancy  or  labour  which  is  likely  to  strain 
the  scar  to  an  exceptional  degree  may  precipitate  rupture  in  a  case  in 
which,  under  ordinary  circumstances,  the  scar,  though  a  weak  one, 
might  have  remained  intact.  Such  circumstances  in  pregnancy  are  the 
over-distension  of  the  uterus  by  hydramnios,  excessive  size  of  the  fcetus, 
or  twins,  a  large  retroplacental  haemorrhage,  or  the  introduction  of  a 
hydrostatic  bag  ;  in  labour,  prolonged  or  obstructed  labour,  internal 
version  or  the  use  of  pituitrin.  In  case  abstract  No.  14  the  patient  fell 
out  of  bed  and  got  symptoms  suggestive  of  rupture.  It  will  be  noted 
that  such  accidental  factors  are  recorded  in  only  seventeen  of  the 
ninety-seven  cases.  A  study  of  these  cases  points  the  moral  that 
patients  who  bear  Caesarean  section  scars  should  not  be  allowed  long 
labours  and  that  the  employment  of  version,  bags,  or  pituitrin  and  such 
like  drugs,  is  to  be  avoided. 
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Some  Clinical  Points. 

Parity,  interval  between  the  Caesarean  section  and  rupture,  number 
of  Caesarean  sections  preceding  rupture,  treatment,  and  result  to 
mother  and  child,  require  no  further  comment  here.  The  bare  facts  are 
sufficient,  and  will  be  found  in  the  summary  of  cases.  Other  points 
deserve  closer  consideration. 

Labours  intervening  between  Caesarean  Section  and  Rupture. — In 
eight  cases  one  delivery  by  the  natural  passages  occurred  between  the 
two  events.  Why  did  the  uterus  stand  the  stress  of  one  pregnancy 
and  labour,  only  to  yield  to  it  in  the  next  ?  We  naturally  turn  to 
inquire  whether  any  additional  stress  had  been  put  on  the  scar  beyond 
that  of  the  normal  state  ;  whether  anything  occurred  likely  to  have 
raised  the  intra-uterine  pressure  or  to  have  increased  the  difficulties  of 
labour  ?  In  four  cases  {see  abstracts)  we  find  unusual  circumstances  ; 
in  No.  19,  the  labour  lasted  twenty  hours  and  the  pelvis  was  contracted  ; 
in  No.  30  the  placenta  was  implanted  over  the  scar  ;  in  No.  4.':}  delivery 
was  by  internal  version,  and  in  No.  59  labour  was  induced  by  a  hydro- 
static bag  for  toxaemia  of  pregnancy.  In  the  other  four  there  was  no 
abnormality  of  pregnancy  or  labour  ;  it  is  unwise,  therefore,  to  indulge 
in  any  false  sense  of  security  merely  because  a  patient  has  already 
delivered  herself  by  the  natural  passages. 

Period  of  Pregnancy  at  ichich  Bupture  occurred. — In  seventy  out 
of  the  eighty-seven  cases  in  which  the  period  is  stated,  the  scar  ruptured 
at  full  term  or  within  a  month  of  it.  In  Case  15  (full  details  in  the 
abstract)  either  the  scar  had  ruptured  at  a  very  early  period  of 
pregnancv,  or,  what  is  much  more  likely,  the  origmal  Caesarean  section 
incision  had  always  remained  open  from  imperfect  healing,  and  was 
sealed  by  adhesions  only  ;  the  ovum  had  developed  partly  in  the  uterus 
and  partly  in  the  abdominal  cavity.  The  foetus  lay  in  an  intraperitoneal 
gestation  sac — a  case  of  secondary  abdominal  pregnancy.  In  Case  34, 
a  partial  rupture  occurred  in  the  fourth  month,  which  was  completed 
at  the  seventh.  Of  the  cases  where  rupture  occurred  in  the  seventh 
month  {see  summary),  in  only  two  was  there  any  explanation  for  such 
early  rupture  ;  in  No.  65,  a  bag  was  inserted  for  placenta  praevia,  and 
in  No.  70  the  placenta  was  implanted  over  the  scar.  Circumstances 
which  should  favour  early  rupture  are  implantation  of  the  placenta  over 
the  scar  and  retroplacental  haemorrhage,  hydramnios,  and  operative 
manipulation ;  also  excessive  thinness  of  the  scar,  especially  where  there 
are  gaps  in  the  line  of  the  scar  merely  closed  by  omental  adhesions. 
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In  No.  48  the  fcBtus  was  post-mature  and  very  large,  and  rupture  was 
postponed  until  the  eleventh  month. 

Moment  of  Hupture  :  during  Pregnancy  or  during  Labour. — It  will 
be  observed  from  the  summary  that  in  the  eighty-four  cases  in  which 
this  point  is  stated,  rupture  occurred  during  labour  in  forty-eight  and 
before  the  onset  of  labour  in  thirty-six.  Of  the  former,  rupture 
occurred  early  in  the  first  stage  in  twenty-nine.  This  aspect  of  the 
subject  is  plain  enough  ;  a  scar  is  much  more  strained  during  uterine 
contractions  than  during  the  quiescent  period  of  pregnancy,  and  if 
labour  be  allowed  to  continue  for  a  long  time,  especially  if  obstructed, 
the  scar  is  subjected  to  an  unwarrantable  strain.  A  point  worth  bearintr 
in  mind  is  that  for  many  patients  who  go  into  labour  subsequently  to  a 
Ceesarean  section,  the  labour  is  for  all  intents  and  purposes  aprimiparous 
one.  At  all  events,  a  patient  who  has  had  labours  previous  to  the 
operation  is  less  likely  to  strain  her  scar  and  get  a  rupture  than  a 
patient  whose  operation  was  done  when  she  was  a  primigravida.  Other 
circumstances  which  obviously  favour  rupture  during  pregnancy  and 
before  the  onset  of  labour  pains  are  overdistension  of  the  uterus 
and  implantation  of  the  placenta  over  the  scar  with  retroplacental 
haemorrhage ;  only  a  few  examples  of  such  will  be  found  amongst  the 
thirty-six  reported  cases,  and  it  must  be  assumed  that  thin  scars  often 
yield  under  the  influence  of  the  normal  intra-uterine  pressure.  A 
sinister  feature  of  rupture  of  Caesarean  section  scars  is  that  the 
accident  may  occur  during  pregnancy,  and  from  the  seventh  month 
onwards.  This  makes  it  difficult  for  us,  however  forewarned  by  our 
knowledge  of  the  risk  run  by  the  patient,  to  protect  her  completely 
from  the  consequences ;  we  cannot  very  well  keep  her  under  close 
observation  in  a  hospital  or  nursing-home  from  the  seventh  month 
onwards,  ready  to  operate  at  the  first  sign  or  symptom. 

Cases  with  Absence  of,  or  loith  very  Slight,  Symptoms. — All  are 
familiar  with  the  usual  signs  of  rupture  of  the  uterus :  sudden  pain, 
collapse,  signs  of  intraperitoneal  bleeding,  cessation  of  labour  pains  and 
the  distinctive  feeling  of  the  foetus  and  retracted  uterus.  The  point 
about  these  cases  of  ruptured  scar  is  that  the  signs  and  symptoms  are 
often  extremely  slight  and  are  not  seldom  absent  altogether.  The 
explanation  is  not  far  to  seek  ;  instead  of  the  whole  thickness  of  the 
uterine  wall  being  torn  through,  only  a  membranous  and  avascular  scar 
has  yielded ;  instead  of  sudden  rupture  being  determined  by  powerful 
and  prolonged  uterine  action  in  an  exhausted  patient,  the  rupture 
often  occurs  quietly  and  gradually  during  pregnancy  or  the  early  stage 
N — OB   4 
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of  labour.  The  membranous  scar  yields  at  one  point,  a  small  bag  of 
membrane  bulges  through,  and  the  patient  goes  into  labour,  as  it  were, 
through  a  gradually  yielding  scar  until  the  ovum  is  born  into  the  peri- 
toneal cavity.  The  severity  of  the  symptoms  is  naturally  dependent  on 
the  position  of  the  placenta.  If  the  placenta  is  implanted  over  the 
scar  haemorrhage  is  likely  to  be  very  severe ;  if  the  placenta  is  well 
away  from  the  scar,  it  separates  and  is  expelled  into  the  peritoneal 
cavity  with  very  little  more  haemorrhage  than  occurs  after  a  normal 
third  stage  of  labour.  In  cases  in  which  the  rupture  is  partial  and  the 
ovum  is  still  in  the  uterus,  acute  symptoms  are  obviously  not  to  be 
expected.  In  some  cases  a  partial  rupture,  sometimes  only  a  small 
perforation,  has  been  quite  unexpectedly  discovered  at  a  repeated 
Caesarean  section  {see  case  abstracts  Nos.  28,  83  and  56).  If  the 
placenta  is  over  the  scar,  even  a  small  perforation  may  be  accompanied 
by  considerable  intraperitoneal  haemorrhage,  as  in  case  abstract  No.  93. 
Apart  from  the  type  of  rupture  (i.e.,  whether  complete  or  a  mere 
perforation)  the  abstracts  contain  six  cases  where  symptoms  were  absent 
(case  abstracts  Nos.  15,  24,  27,  40,  66  and  81)  and  fourteen  in  which 
they  were  sHght  (case  abstracts  Nos.  12,  14,  21,  22,  33,  35,  52,  56,  64, 
79,  80,  83,  86  and  91).  Three  cases  of  complete  rupture,  accompanied 
by  escape  of  the  foetus  and  placenta  into  the  peritoneal  cavity,  with 
extremely  slight  and  misleading  symptoms  may  be  quoted  as  examples. 
In  Case  No.  12  the  absence  of  symptoms  caused  a  mistake  in  diagnosis  ; 
there  was  no  collapse,  only  a  slight  alteration  in  pulse  tension  and  rate, 
and  slight  abdominal  pain  and  tenderness.  In  Case  No.  64  the  only 
symptoms  were  a  slight  indefinite  bearing-down  pain  and  a  feeling  of 
weight  in  the  lower  abdomen,  worse  on  standing.  In  Case  No.  91 
there  was  no  intraperitoneal  haemorrhage  or  shock  ;  there  was  diffuse 
abdominal  pain  for  a  few  days,  after  which  the  patient  was  com- 
paratively comfortable,  walking  about  with  little  inconvenience. 

On  the  Frequency  of  Rupture. 

Upon  this  all -important  point  we  possess,  up  to  the  present,  no 
reliable  information.  A  statement  is  often  found  that  rupture  of  the 
scar  follows  Cassarean  section  in  2  per  cent,  of  cases.  It  has  been  of 
great  interest  to  follow  this  tradition  to  its  source ;  it  was  introduced 
by  Couvelaire,  quoting  van  Leuwen.  I  cannot  get  at  van  Leuwen's 
thesis  (a  Dutch  one),  and  the  summary  he  has  published^  is  very  con- 
fusing.    To  begin  with,  his  method  of  estimating  the  percentage  of 

1  Annales  de  Gyn.  et  cVObst.,  October,  1904. 
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ruptures  was  fallacious  ;  he  collected  from  literature  all  reports  of  cases 
of  pregnancy  following  Caesarean  section,  including  chiefly  cases  of 
repeated  operation  and  ruptured  scar.  By  comparing  cases  of  rupture 
with  cases  of  pregnancy  that  did  not  rupture,  he  calculated  the  per- 
centage frequency  of  rupture.  Quite  apart  from  the  faulty  method, 
the  conclusions  that  have  been  drawn  from  his  figures  are  inaccurate 
and  confusing,  as  will  be  obvious  to  anyone  who  cares  to  read  his 
published  summary. 

Harrar,  reviewing  the  records  of  fifty  repeated  operations  at  the 
New  York  Lying-in  Hospital,  found  two  partial  and  two  complete 
ruptures  of  the  scar.  Spalding  states  that,  of  forty  patients  who  had 
Caesarean  section  in  his  clinic  or  in  his  private  practice,  only  one  patient, 
to  his  knowledge,  had  had  spontaneous  labour  later.  This  patient, 
after  one  spontaneous  labour,  got  rupture  of  the  scar  in  her  next 
pregnancy  (case  abstract  No.  64).  Olshausen,  in  discussing  Priissmann's 
case  (No.  16),  said  it  was  the  only  rupture  out  of  at  least  120  cases  at 
his  clinic.  Jolly  refers  to  his  case  (No.  50)  as  the  third  during  the  last 
thirty  years  at  Olshausen's  clinic.  Asa  B.  Davis  states  that  he  had  had 
only  nine  ruptured  scars  out  of  the  360  Caesarean  sections  he  had  done 
(?  personally).  These  figures,  interesting  as  they  may  be,  throw  no 
light  whatever  on  the  frequency  of  ruptured  Caesarean  section  scars. 

There  is  only  one  way  of  estimating  this,  by  getting  the  subsequent 
obstetric  history  of  a  large  number  of  Caesarean  section  patients,  and 
this  forms  the  subject  of  Part   III. 

(Ill)  The  Kesults  of  a  Follow-up  Inquiry  into  the  Subsequent 
History  of  a  Series  of  Cesarean  Section  Patients 
operated  on  between  1912  and  1918. 

I  wish  first  to  draw  attention  to  an  elementary  point  which  is  often 
overlooked  in  referring  to  the  frequency  of  rupture  of  the  scar.  The 
number  of  cases  of  ruptured  scar  compared  to  the  total  number  of  cases 
of  Caesarean  section  does  not  give  the  required  information,  for  many 
Caesarean  section  patients  never  have  a  subsequent  pregnancy.  It  is 
necessary  to  know  the  number  of  cases  of  ruptured  scar  compared  to  the 
number  of  cases  of  subsequent  pregnancy  that  advanced  to,  or  near  to, 
full  term  (i.e.,  delivered  by  natural  passages  or  by  repeated  Capsarean 
section  ;  abortions  not  reckoned).  There  is  only  one  way  of  finding  out 
the  frequency  of  ruptured  scar;  it  is  to  get  the  subsequent  obstetric 
history  of  a  large  number  of  Caesarean  section  patients,  over  a  definite 
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period  of  years.  I  was,  of  course,  especially  concerned  about  the  five 
cases  of  rupture  at  the  London  Hospital,  and  was  anxious  to  find  out 
what  proportion  these  cases  bore  to  the  number  of  our  Cesarean  section 
patients  who  subsequently  became  pregnant.  This  meant  a  follow-up 
inquiry.  The  difficulty  was  to  decide  how  far  back  to  go  in  selecting  a 
year  for  the  beginning  of  the  period  of  inquiry.  It  was  useless  to  go 
too  far  back,  as  there  would  be  a  small  chance  of  getting  hold  of 
patients  who  had  their  operation  at  too  remote  a  date,  in  a  class  that 
changes  its  abode  so  often.  I  decided  on  the  period  1912  to  1918. 
The  results  of  this  inquiry  would  give  the  frequency  of  ruptures  at 
the  London  Hospital,  but  it  would  not  give  a  reliable  figure  for  the 
percentage  of  ruptures  in  general,  for  the  London  Hospital  cases  were 
only  a  small  sample  selected  from  the  mass  of  cases  throughout  the 
country.  Further,  it  was  a  special  sample,  in  that  it  contained,  without 
a  shadow  of  doubt,  a  high  proportion  of  cases  of  ruptured  scar.  A  much 
larger  and  more  mixed  sample  was  necessary.  So,  to  begin  with, 
I  decided  to  add  to  the  London  Hospital  cases  the  cases  from  the  City 
of  London  Maternity  Hospital,  taken  over  the  same  period  ;  in  the 
latter  hospital  there  had  been  no  case  of  ruptured  scar.  (The  operations 
were  performed  by  myself  and  my  past  and  present  colleagues  at 
these  two  hospitals,  viz. :  Drs.  Eussell  Andrews,  Comyns  Berkeley, 
H.  Williamson,  the  late  Drummond  Maxwell,  Abernethy  Willett, 
John  Barris,  Gordon  Luker  and  Gordon  Ley.)  These  combined 
figures  work  out  as  follows  : — 

Total  number  of  Cesarean  sections  (excluding  fatal  cases,  sterilized  cases, 
and  cases  of  repeated  Csesarean   section  where  the  first  operation  was 

performed  prior  to  1912)                  ...             ...             ...             ...              ...  112 

Number  of  patients  who  were  followed  up         ...             ...              ...              ...  84 

Number  in  whom  no  subsequent  pregnancy  occurred      ...              ...             ...  49 

Number  who  subsequently  became  pregnant     ...             ...             ...              ...  35 

Results  of  pregnancies  : — 

Delivery  by  natural  passages      ...  ...  ...  ...  ...       10 


Repeated  Caesarean  section 
Abortion 
Pregnant  now 
Rupture  of  the  scar 


15 
5 
4 
5 


These  figures  are  depressing  in  the  extreme ;  they  show  that  five 
pregnancies  out  of  thirty  (i.e.,  after  deducting  abortions  and  patients  in 
the  early  months  of  pregnancy),  or  16  per  cent,  resulted  in  rupture 
of  the  scar,  and  that  there  were  half  as  many  ruptures  as  deliveries  by 
the  natural  passages.  They  further  showed  an  unexpected  degree  of 
sterility  following  the  operation. 
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Leaving  now  the  main  line  of  argument  for  a  moment,  I  will  refer 
to  an  objection  which  can  be  raised  against  these  figures  ;  it  is  that  the 
follow-up  failed  in  25  per  cent,  of  the  patients,  and  that  some  of  these 
patients  may  have  become  pregnant,  and  may  have  got  ruptured  scars, 
or  have  had  spontaneous  deliveries,  or  what  not.  My  own  conviction 
is  that  these  patients  either  did  not  become  pregnant  or  had  early 
abortions.  If  they  had  been  expecting  confinements  they  would  almost 
certainly  have  sought  the  advice  of  their  hospital,  except  in  the  few  cases 
where  they  had  left  London.  If  all  the  patients  had  been  successfully 
followed  up  the  only  result  would  have  been  the  recording  of  a  still 
higher  percentage  of  sterility. 

To  return  to  the  main  argument,  it  was  essential  to  take  a  much 
larger  sample  of  cases  than  that  taken  from  the  London  and  City  of 
London  Maternity  Hospitals  if  the  figures  were  to  be  statistically 
reliable.  As  it  seemed  of  such  immense  importance  to  get  at  the  truth, 
I  decided  to  try  and  get  the  results  of  C^esarean  sections  done  through- 
out the  country  during  the  same  period.  I,  therefore,  wrote  to  many 
obstetric  surgeons  in  active  hospital  practice,  asking  them  to  collaborate 
with  me  in  a  collective  investigation.  This  investigation  has  been  a 
complete  success,  in  that  we  are  in  possession  of  the  subsequent 
obstetric  history  of  1,103  cases  of  Caesarean  section  (including  the 
London  Hospital  and  City  of  London  Maternity  Hospital  cases  already 
referred  to)  performed  between  the  years  1912  and  1918,  inclusive. 

Result  of  the  Collective  Investigation. 

In  Table  I  are  displayed  the  number  of  cases  and  their  sources, 
together  with  the  number  followed  up,  the  number  that  subsequently 
became  pregnant,  and  the  mode  of  termination  of  the  pregnancies. 
The  suture  material,  as  used  in  the  total  number  of  Caesarean  sections, 
is  also  shown.     The  table  may  be  summarized  as  follows  : — 

Total  number  of  Caesarean  section  patients  (excluding  fatal  and  sterilized 
cases,  and  cases  of  repeated  Csesarean  section  where  the  first  opera- 
tion was  performed  prior  to  1912)               ...             ...             ...             ...  1,605 

Number  followed  up              ...             ...             ...             ...             ...             ...  1,103 

Number  in  whom  no  subsequent  pregnane}'  occurred   ...             ...             ..  616 

Number  who  subsequently  became  pregnant  ...             ...             ...             ...  487 

Eesults  of  pregnancies  : — 

Delivery  by  natural  passages  ...  ...  ...             ...  78 

Repeated  Cesarean  section       ...  ...               ..  ...             ...  352 

Abortion        ...             ...             ...  ...             ...  ...  47 

Pregnant  now                              ...  ...             ...  ...  86 

Rupture  of  scar  ..  ...  18 
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(The  discrepancy  between  the  number  of  pregnancies  and  the 
number  of  patients  who  became  pregnant  is,  of  course,  accounted  for 
by  the  fact  that  some  patients  became  pregnant  more  than  once.) 

A  good  many  interesting  points  could  be  worked  out  from  the  lists 
of  cases  I  have  had  sent  me  ;  for  example,  the  sterility  rate  that  follows 
Caesarean  section.  But  here  I  intend  only  to  work  out  two,  viz.,  the 
frequency  of  rupture  and  the  suture  material.  (The  publication  in  full 
of  the  lists  of  cases  will  give  anyone  who  so  wishes  the  opportunity  of 
working  out  other  points,  or  for  checking  my  own  results.) 

The  Frequency  of  Bupture. 

Out  of  the  487  patients  who  became  pregnant,  eighteen  (or  3'6  per 
cent.)  got  ruptured  scars.  This  figure  does  not  represent  the  true 
frequency  of  rupture ;  it  is  necessary  to  know  the  frequency  of  rupture 
amongst  the  pregnancies  that  went  to,  or  near  to,  term  and  were 
therefore  liable  to  ruptured  scars. 
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City    of     London    ilaternity 

47 

32 

20 

12 

5 

3 

3 

2 



1 

27 

4 

Hospital 

Edinburgh  Maternity  Hospital 

46 

38    • 

27 

11 

1 

8 



3 

— 

12 

27 



General     Lying-in    Hospital, 

46 

28 

20' 

8 

— 

7 



2 

— 

3 

15 

7 

York  Road 

St.  Thomas's  Hospital 

44 

27 

15 

12 

4 

7 

1 

2 

1 

17 

10 



Leeds  (xeneral  Infirmary 

41 

38 

22 

16 

5 

12 

1 

3 

— 

38 

— 



Rotunda  Hospital 

40 

28 

14 

14 

4 

6 



5 

1 

2 

27 



Mr.  P.  Edge 

36 

25 

15 

10 

1 

7 

1 

1 

25 

— 



Dr.  B.  Whitehouse     

30 

20 

13 

7 



3 

3 

2 



20 

— 



St. ^George's  Hospital 

16 

14 

13 

1 

— 

1 

— 

— 

— 

— 

— 

14 

Mr.  C.  Martin 

15 

15 

13 

2 



2 



— 

— 

12 

3 

_- 

Westminster  Hospital 

11 

11 

9 

2 

— 

1 

— 

1 

— 

11 



Dr.  B.  Solomons         

8 

5 

4 

1 



1 





— 

5 





Mr.   Darwall  Smith  (private) 

7 

7 

7 

— 





— 

— 

— 

— 

7 

Women's  Hospital,  Birming- 
ham 

7 

6 

2 

4 

2 

2 

— 

— 

6 

— 

Total     ... 

1,605 

1,103 

616 

487 

78 

352 

47 

86 

18 

731 

288 

70 
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Adding  together  the  repeated  Caesarean  sections,  the  deliveries  by 
the  natural  passages  and  the  ruptured  scars,  we  find  they  come  to  448. 
The  true  frequency  of  rupture  is  eighteen  in  448,  or  4  per  cent. 
It  is  also  interesting  to  note  that  the  proportion  of  ruptured  scars  to 
successful  deliveries  by  the  natural  passages  is  18  to  74,  or  1  to  4'3. 

The  Suture  Material. 

Out  of  1,089  Csesarean  sections  in  which  the  suture  material  is 
noted  {see  Table  I),  in  731  catgut  was  used,  in  288  silk,  and  in  seventy 
silkworm  gut.  In  a  few  cases,  combined  deep  sutures  of  catgut  and 
silk  or  silkworm  gut  were  used  ;  these  have  not  been  reckoned. 
The  frequency  with  which  these  suture  materials  were  used  in  general 
works  out  at  67  per  cent,  catgut,  26  per  cent,  silk,  and  6  per  cent, 
silkworm  gut  (incidence  of  catgut  to  silk  equals  1  in  2^). 

In  the  cases  of  ruptured  scar,  catgut  was  used  in  fifteen  cases,  silk 
in  two,  and  in  one  case  there  is  no  record  of  the  suture  material.  In  no 
case  was  silkworm  gut  used.  The  frequency  with  which  the  suture 
materials  was  used  in  cases  of  ruptured  scar,  works  out  at  88  per  cent, 
catgut,  12  per  cent,  silk,  0  per  cent,  silkworm  gut  (incidence  of  catgut 
to  silk  equals  1  in  7).  The  number  of  silkworm  gut  cases  is,  of  course, 
too  small  to  draw  conclusions  from.  It  is  thus  apparent  that  the  in- 
cidence of  catgut  to  silk  in  cases  of  ruptured  scar  is  nearly  three 
times  its  incidence  in  Caesarean  section  in  general.  From  this  it  might 
be  inferred  that  scars  are  nearly  three  times  as  liable  to  rupture  after 
the  use  of  catgut  as  after  the  use  of  silk. 

But  to  this  conclusion  a  reasonable  objection  may  be  raised  ;  it  may 
be  urged  that  perhaps  very  few  cases  of  pregnancy  followed  the  use  of 
silk  compared  to  the  number  that  followed  catgut.  For  example,  if 
only  ten  or  twenty  cases  of  advanced  pregnancy,  or  labour,  occurred 
amongst  the  silk  cases,  silk  would  come  badly  out  of  the  ordeal,  with 
two  ruptures  to  its  credit.  This  objection  can  quite  easily  be  met  and 
overcome.  It  is  necessary  to  find  out  the  proportion  of  ruptures  to 
advanced  pregnancies  amongst  the  silk  cases,  and  compare  it  to  the 
proportion  of  ruptures  to  advanced  pregnancies  amongst  the  catgut 
cases.     This  information  is  set  out  in  the  following  table  : — 


Repeated 
Csesarean  section 

Delivery  by 
Natural  passages 

Catgut ... 

237 

49 

Silk      ... 

72 

19 

Silkworm  gut     . 

15 

6 

lUipture 

Total 

15 

301 

2 

93 

0 

21 
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This  shows  that  fifteen  ruptures  occurred  in  301  cases  of  advanced 
pregnancy  (i.e.,  repeated  Caesarean  section,  plus  delivery  by  the  natural 
passages  plus  rupture)  after  the  use  of  catgut,  a  proportion  of  1  in  20  ; 
and  that  two  ruptures  occurred  in  ninety-one  cases  after  the  use  of 
silk,  a  proportion  of  1  in  465.  That  is,  about  2  per  cent,  of  the  silk 
cases,  and  5  per  cent,  of  the  catgut  cases  were  followed  by  rupture  in 
subsequent  pregnancy. 

The  liability  to  rupture  after  catgut  is,  therefore,  nearly  two  and  a 
half  times  the  liability  after  silk. 

Put  in  another  way,  if  silk  had  been  used  instead  of  catgut  in  the 
above  301  catgut  cases,  and  rupture  had  occurred  in  the  same  pro- 
portion as  for  the  silk  cases,  there  would  have  been  only  six  ruptures 
instead  of  fifteen,  and  the  total  number  of  ruptures  for  all  cases  would 
have  been  reduced  from  seventeen  to  eight. 

From  the  facts  revealed  by  these  figures,  I  have  no  hesitation  in 
declaring  catgut  to  be  a  dangerous  suture  material  for  Caesarean  section, 
and  in  asserting  that  henceforth  it  should  be  discarded. 

In  conclusion,  I  wish  to  tender  my  most  sincere  and  heartfelt  thanks 
to  my  fellow  obstetric  surgeons  in  the  British  Isles  who  have  so 
generously  responded  to  my  call  for  a  collective  investigation.  The 
collection  of  these  lists  has  occasioned  an  immense  amount  of  careful 
work  to  those  who  have  undertaken  the  task.  It  is  the  utmost  gratifica- 
tion to  me,  as  I  am  sure  it  is  to  them,  that  our  work  has  met  with 
success,  and  has  revealed  so  many  outstanding  facts  about  a  subject 
which  is  of  such  great  importance  to  us  all. 

Conclusion's. 

(1)  The  frequency  of  rupture  of  the  Caesarean  section  scar  in 
subsequent  pregnancy  or  labour  (abortions  excluded)  is  4  per  cent. 

(2)  The  cause  of  ruptured  scar  is  imperfect  healing,  leading  to  a  thin 
scar  in  which  muscular  union  has  failed,  and  which  consists  of  little 
more  than  peritoneum  and  deciduawith  a  varying  amount  of  intervening 
fibrous  tissue. 

(3)  All  thin  scars  stretch  during  pregnancy  ;  rupture  of  a  thin  scar 
may  be  determined  solely  by  the  intra-uterine  tension  of  normal  preg- 
nancy, or  by  the  uterine  contractions  of  normal  labour ;  or  it  may  be 
favoured  by  various  accidental  factors,  of  which  the  chief  is  insertion  of 
the  placenta  over  the  scar,  w'ith  partial  separation  of  the  placenta  and 
retroplacental  haemorrhage. 
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(4)  Other  accidental  factors  are  over-distension  of  the  uterus,  pro- 
longed or  obstructed  labour,  operative  interference,  such  as  internal 
version,  the  insertion  of  hydrostatic  bags,  and  the  administration  of 
such  drugs  as  pituitrin. 

(5)  In  the  reported  cases  rupture  occurred  almost  as  often  during 
pregnancy  as  during  labour  (in  proportion  of  three  to  four)  ;  and 
many  cases  have  been  reported  as  early  as  the  seventh  month  of 
pregnancy. 

(6)  The  chief  cause  of  imperfect  healing  is  infection  of  the  uterine 
wound  ;  other  causes  are  imperfect  methods  of  suture  and  the  employ- 
ment of  unsuitable  suture  material. 

(7)  As  regards  the  suture  material,  catgut  should  not  be  used,  for 
the  liability  to  rupture  after  catgut  is  two  and  a  half  times  the  liability 
after  silk.  For  theoretical  reasons  silkworm  gut  is  the  most  suitable 
material. 

(8)  As  regards  the  incision,  the  scar  of  the  transverse  fundal  incision 
is  especially  liable  to  rupture.  Only  one  case  has  so  far  been  reported 
of  rupture  of  the  scar  of  the  cervical  incision. 
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ABSTEACTS      OF     EEPOETED      CASES      OF     EUPTUEE     OF     THE 
CiESAEEAN     SECTION    SCAE. 

(1)  KOBLANK,  1891.  Eeported  by  Hofmeier  in  Berlin  klin.  Wochenschr., 
1905,  xlii,  p.  835.  6-para.  Cjfisarean  section,  in  1887,  at  fifth  labour,  for 
contracted  pelvis  ;  anterior  median  incision  ;  sutured  with  deep  interrupted 
silk,  and  buried  and  superficial  catgut.  Febrile  convalescence.  Eupture  of  scar 
occurred  in  sixth  labour  at  term,  in  1891.  Foetus  and  placenta,  with  intact 
membranes,  lay  free  in  peritoneal  cavity  :  much  intraperitoneal  haemorrhage. 
Foetus  dead.  Laparotomy,  edges  of  rent  excised,  and  rent  sutured.  Eecovery. 
Scar  ruptured  throughout  its  whole  length, 

(2)  GuiLLAUME.  Zentralbl.  f.  Geb.  u.  Gyn.,  1895,  p.  1286.  Aged  26, 
2-para.  Contracted  pelvis,  (l)  Caesarean  section,  1893,  anterior  median 
incision,  sutured  in  layers,  suture  material  not  stated,  febrile  recovery. 
(2)  Eupture  of  scar,  1896,  in  seventh  month,  not  in  labour ;  laparotomy,  foetus 
and  placenta,  with  intact  membranes,  free  in  peritoneal  cavity.  Subtotal 
hysterectomy,  recovery.  Foetus  dead.  Eupture  of  whole  scar,  decidua 
extending  to  peritoneum.     Guillaume  refers  to  two  similar  unreported  cases. 

(3)  WOYEE.  Mo7iatsschr.  Geb. u.  Gyn.,  lQ91.\i.  Aged  26,  2-para.  Contracted 
pelvis.  (1)  Caesarean  section,  February  21,  1893,  anterior  median  incision, 
placenta  beneath  incision,  sutured  with  deep  interrupted  silk  and  interrupted 
silk  for  peritoneum,  febrile  recovery.  (2)  Eupture  of  the  scar,  March  15,  1896, 
early  in  labour  at  full  term,  hydramnios  ;  laparotomy,  twins  removed  from 
abdominal  cavity.  Subtotal  hysterectomy,  death.  Foetuses  dead.  Eupture  of 
whole  scar  ;  failure  of  muscular  union. 
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(4)  Galabin.  Trans.  Obstet.  Soc.  Lonch,  1900,  xlii,  p.  243,  mentioned  by 
Horrocks  in  discussion  on  Targett's  case.  After  a  Caesarean  section,  steriliza- 
tion was  attempted  by  ligaturing  the  Fallopian  tubes.  In  spite  of  this  she 
became  pregnant ;  the  uterus  ruptured  along  the  line  of  the  incision  when  near 
full  term;  foetus  and  placenta  in  peritoneal  cavity.  Hysterectomy,  recovery. 
Foetus  dead. 

(5)  Taegett.  Trans.  Obstet.  Soc.  Lond.,  1900,  xlii.  The  patient  had  had 
a  Caesarean  section  two-and-a-half  years  previously  for  impacted  shoulder 
presentation.  Eeadmitted  to  hospital  in  a  state  of  severe  collapse.  Foetus 
and  placenta  found  free  in  the  peritoneal  cavity  ;  large  rupture  in  anterior  wall 
of  uterus  along  scar  of  previous  operation.  Hysterectomy  ;  patient  recovered. 
Foetus  dead. 

(6)  SCHNEIDEE.  Deutsch.  med.  Woch.  Vereinsbeilage,  1900,  xxvi,  p.  179. 
No  details.  The  case  was  recounted  of  a  patient  who  got  rupture  of  a 
Caesarean  section  scar  (anterior  median  incision)  during  pregnancy.  Placenta 
inserted  over  scar,  and  it  was  suggested  that  perhaps  some  of  the  sutures  had 
not  been  passed  deep  enough. 

(7)  EvERKE.  Monatsschr.  f.  Geb.  u.  Gyn.,  1901,  xiv.  3-para.  Contracted 
pelvis,  (l)  Difficult  labour,  dead  birth.  (2)  Csesarean  section,  1897;  anterior 
median  incision  sutured  with  deep  interrupted  silk  and  continuous  peritoneal 
silk.  (3)  Eupture  of  scar,  1901,  at  term.  Subtotal  hysterectomy,  recovery. 
Foetus  dead.     Placenta  implanted  over  scar. 

(8)  Bauby  and  GiLLES.  Toulouse  med..  No.  21,  November  1903,  p.  243. 
Aged  27,  3-para.  Contracted  pelvis.  (1)  1899,  craniotomy.  (2)  Caesarean  section, 
1901  ;  anterior  median  incision,  sutured  with  silk ;  recovery  with  suppuration 
in  abdominal  wound.  (3)  Eupture  of  scar,  August  2,  1903,  near  term  ; 
laparotomy,  foetus  and  placenta,  as  intact  o^um,  removed  from  peritoneal 
cavity.  Subtotal  hysterectomy,  death.  Foetus  dead.  Eupture  of  the  whole 
scar. 

(9)  FiJTH.  Zentralbl.  f.  Gyn.,  1903,  xxvii,  p.  257.  Aged  26,  2-para. 
(l)  Caesarean  section,  March,  1900,  for  obstructing  dermoid  cyst,  in  labour  at 
term  ;  anterior  median  incision,  febrile  recovery.  (2)  Eupture  of  scar,  Augusti 
1901,  in  first  stage  of  labour  at  term,  membranes  intact,  cervix  two  fingers  ; 
intact  ovum  in  peritoneal  cavity.  Subtotal  hysterectomy,  recovery.  Foetus 
dead.     Eupture  of  entire  length  of  scar. 

(10)  Meyer.  Zentralbl.  f  Gyn.,  1903,  No.  47,  al)stract  only.  Aged  26, 
2-para.  Contracted  pelvis.  (1)  Caesarean  section,  1898  ;  transverse  fundal 
incision,  sutured  with  deep  and  superficial  interrupted  catgut  ;  febrile  recovery  ; 
inflammatory  pelvic  swelling.  (2)  Eupture  of  scar,  1902,  at  term,  early  in 
labour ;  laparotomy  ;  foetus  and  placenta  extracted  through  rupture ;  suture  of 
rupture,  recovery.  Child  lived.  Eupture  of  whole  scar,  placenta  implanted 
over  it. 

(11)  Ekstein,  E.  Zentralbl.  f.  Gyn.,  1904,  No.  44,  p.  1302.  Aged  33. 
4-para.     Contracted  pelvis,     (l)   1899,  cranioclasm.      (2)    1899,    cranioclasm. 
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(3)  August  26,  1901 :  Caesarean  section  at  term,  in  labour ;  transverse  fundal 
incision  ;  suture  with  deep  interrupted  silk,  sero-muscular  intermitted  catgut, 
and  continuous  catgut  for  peritoneum  ;  recovery  without  pyrexia ;  abdominal 
wound  healed  by  first  intention.  (4)  June  7,  1904  :  Eupture  of  scar  at  term, 
not  in  labour :  foetus  and  placenta  free  in  peritoneal  cavity.  Subtotal 
hysterectomy,  death.  Foetus  dead.  Specimen  :  Scar  ruptured  in  entire  length, 
decidua  reached  peritoneum  at  edges  of  rupture  ;  scar  in  placental  site. 

(12)  MuNRO  Kerr.  Journ.  Obst.  and  Gijn.  of  Brit.  Emp.,  1904,  vi,  p.  378. 
4-para.  Contracted  pelvis,  (l)  and  (2)  difficult  labours,  the  last  a  craniotomy, 
and  dead  births.  (3)  Caesarean  section,  October  28,  1901,  in  labour  at  full 
term  :  transverse  fundal  incision  :  i^lacenta  beneath  incision ;  sutured  with 
catgut ;  afebrile  convalescence,  no  signs  of  sepsis.  (4)  Eupture  of  scar, 
January  27,  1904,  at  thirty- seventli  week  of  pregnancy,  not  in  labour;  onset  of 
symptoms  gradual  and  without  collapse ;  foetus  and  placenta,  in  intact  mem- 
brane, free  in  abdominal  cavity.  Foetus  dead.  Subtotal  hysterectomy. 
Recovery.     Entire  scar  ruptured. 

(13)  Eibemont-DessAIGNES.  Ann  de  Gijn.,  2nd  series,  1904,  1,  p.  632, 
2-para.  (l)  Caesarean  section,  at  term,  in  labour ;  contracted  pelvis,  after 
attempts  to  deliver  with  forceps  :  the  uterine  incision  was  imperfectly  sutured, 
only  the  peritoneum  being  united  with  catgut ;  febrile  recovery.  (2)  Eupture  of 
scar,  at  term,  early  in  labour  ;  laparotomy,  foetus  and  placenta  still  in  uterus  ; 
scar  ruptured  widely  enough  to  allow  delivery  of  the  foetus  through  it ;  Porro 
operation.     Eecovery.     Child  living. 

(14)  SCHUTTE.  Monatsschr.  f.  Geb.  u.  Gyn.,  1904,  xx,  p.  886.  Aged  22, 
3-para.  (l)  Cesarean  section  for  eclampsia,  June  27,  1901,  at  term,  not  in 
labour  :  anterior  median  incision  ;  a  utero-abdominal  fistula,  with  adhesion  of 
uterus  to  abdominal  wall,  formed  during  the  febrile  convalescence.  (2)  Eupture 
of  the  scar,  October,  1902.  In  eighth  month  patient  fell  out  of  bed  ;  severe 
abdominal  pain  and  vomiting  followed,  subsiding  after  three  days  ;  two  weeks 
later,  laparotomy,  removal  of  a  macerated  foetus  from  abdominal  cavity,  uterus 
well  involuted,  intestinal  adhesions  to  ruptured  scar,  sepsis.  Drainage  only. 
Eecovery. 

(15)  Hermann,  E.  Bull,  de  V Academic  de  Med.  de  Beige,  1904,  4th  series, 
xviii,  p.  146.  Aged  29,  2-para.  Contracted  pelvis,  (l)  Caesarean  section  April  26, 
1901,  at  term,  in  labour,  membranes  ruptured ;  anterior  median  incision, 
sutured  with  catgut.  (2)  Eupture  of  scar,  May  24,  1904,  in  labour  at  term, 
membranes  ruptured  ;  rupture  diagnosed  because  foetus  was  felt  immediately 
beneath  skin  ;  no  symptoms  ;  no  pain,  no  collapse,  no  tenderness,  pulse  80 ; 
laparotomy,  much  meconium-stained  liquor  amnii  in  peritoneal  cavity  but 
no  trace  of  blood  or  clot ;  foetus  removed ;  edges  of  large  rupture  in 
anterior  wall  of  uterus  thick  and  covered  with  adherent  foetal  membranes 
which  were  continued  into  the  small  uterine  cavity  and  reflected  as 
usual  over  the  placenta,  which  was  inserted  on  the  posterior  wall.  The 
rupture  was  obviously    of    long    standing :    either    the    uterus    had   ruptured 
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very  early  in  pregnancy,  or  the  original  Caesarean  section  had  remained 
open  from  imperfect  healing,  .  and  had  been  closed  by  adhesions  only. 
The  ovum  had  developed  partly  in  the  uterus  and  partly  in  the  ab- 
dominal cavity.  The  sac  of  foetal  membranes  lay  in  a  sort  of  intraperitoneal 
gestation  cavity,  formed  by  adhesions  -between  the  sac  and  the  omentum, 
intestine,  rectum,  bladder  and  abdominal  wall.  After  removal  of  foetus, 
placenta  and  membranes,  the  abdominal  incision  was  closed,  and  a  drain  left 
at  lower  angle  into  uterine  cavity  ;  recovery.     Foetus  dead. 

(16)  Prussmann.  Zeitschr.  f.  Geb.  u.  Gijn.,  1905,  Iv.  Aged  40,  3-para. 
Contracted  pelvis,  (l)  December  26,  1894,  Caesarean  section  at  term  ;  anterior 
median  incision,  sutured  with  catgut ;  afebrile  recovery.  (2)  September  7, 
1902  :  Caesarean  section  at  term,  early  in  first  stage  of  labour,  membranes 
ruptured  ;  uterine  scar  linear  and  not  puckered  ;  anterior  median  incision  near 
fundus,  sutured  with  deep  interrupted  catgut  in  muscle  and  continuous  sero- 
muscular catgut ;  afebrile  recovery.  In  1904,  w4ien  two  months  pregnant,  opera- 
tion for  ventral  hernia,  at  which  adhesions  between  uterus  and  omentum  and 
abdominal  wall  w^ere  found  and  freed  :  inspection  of  the  uterine  scar  showed 
it  to  be  linear.  (3)  January  2,  1905  :  Eupture  of  uterus,  at  thirty-eight  weeks, 
not  in  labour ;  foetus  and  placenta  free  in  peritoneal  cavity ;  fundal  scar 
ruptured  in  entire  length ;  scar  excised  and  sutured  with  deep  interrupted 
catgut  and  continuous  seromuscular  catgut ;  recovery.  Foetus  dead.  Specimen  : 
Edges  of  rupture  uniformly  3  cm.  thick  and  consisted  of  muscle,  but  covered 
with  a  thick  layer  of  decidua  extending  up  to  the  peritoneum.  (Thex'e 
seems  no  doubt  that  Prussmann  misinterpreted  his  specimen.  The  decidua- 
covered  edges  of  the  rupture  were  in  reality  ununited  uterine  muscle  :  the  true 
scar,  through  which  the  rupture  occurred,  consisted  of  decidua  and  peritoneum, 
as  in  several  other  cases. — E.  H.) 

(17)  SCHINK.  Zmtralhl.  f.  Gyn.,  1905,  No.  32.  Aged  28,  3-para, 
Contracted  pelvis,  (l)  February  16,  1899 :  Caesarean  section  at  term, 
transverse  fundal  incision,  sutured  with  two  layers,  deep  and  superficial, 
catgut ;  afebrile  recovery.  (2)  1900,  labour  at  term,  delivery  l)y  craniotomy. 
(3)  Eupture  of  -car,  July  8,  1902,  during  labour  at  term  ;  laparotomy,  foetus 
and  placenta,  in  intact  membranes  free  in  abilominal  cavity  ;  suture  of  rupture 
after  excision  of  edges,  recovery.  Foetus  dead.  Eupture  of  whole  scar,  which 
consisted  of  peritoneum  and  decidua;  complete  failure  of  muscular  union. 
Placenta  not  in  scar. 

(18)  Werth.  Berlin  klin.  Wochenschr.,  1905,  xlii,  p.  834.  Aged  35, 
3-para.  Contracted  pelvis,  (l)  Dehvery  by  version,  foetus  dead.  (2)  Cicsarean 
section,  January  17,  1893,  in  labour,  at  term  ;  anterior  median  incision. 
sutured  with  one  interrupted  buried  and  one  continuous  superficial  layer 
of  catgut ;  slightly  febrile  convalescence,  offensive  lochia.  (3)  Eupture  of  scar. 
January  21,  1905,  at  seven  and  a  iialf  months,  not  in  labour  ;  fcctus  and 
placenta,  with  intact  membranes,  free  in  peritoneal  cavity ;  foetus  dead  : 
subtotal  hysterectomy;  recovery.  Scar  ruptured  in  entire  length:  jilacenta 
inserted  over  scar. 
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(19)  Wyder.  Corres.-Blattf.  schweiz.  Aerzte,  1905,  xxxv,  p.  427.  Aged  29, 
4-para.  Contracted  pelvis.  (1)  Premature  natural  labour,  dead  birth. 
(2)  Transverse  presentation,  dead  birth.  (3)  Caesarean  section,  1898,  at 
term,  after  labour  had  lasted  three  days,  with  transverse  presentation  ; 
transverse  fundal  incision,  sutured  with  silk  ;  febrile  recovery  and  suppuration 
in  abdominal  wound.  (3)  Premature  labour  at  seventh  month.  (4)  Rupture 
of  scar,  October,  1904,  at  term,  in  labour  twenty  hours  ;  laparotomy,  rupture 
3  cm.  by  1  cm. ;  after  separation  of  many  adhesions  rupture  was  enlarged  and 
dead  foetus  extracted  from  uterus  ;  subtotal  hysterectomy,  recovery.  Placenta 
not  implanted  over  scar. 

(20)  CouvELAiEE.  Ann.  de  Gynecol  et  Obst.,  1906,  p.  73.  Aged  27, 
2-para.  (l)  July  7,  1903  :  Caesarean  section  for  contracted  pelvis,  at  term,  in 
labour  ;  anterior  median  incision  ;  two  layers  catgut,  ten  interrupted  sutures 
for  whole  thickness  of  uterine  wall  and  superficial  seromuscular  suture ; 
afebrile  recovery  ("slight  rise  of  temperature  for  forty-eight  hours  only"). 
(2)  December  6,  1905.  Severe  hydramnios,  rupture  of  uterus,  at  term, 
at  onset  of  labour  ;  foetus  and  placenta  free  in  peritoneal  cavity  ;  subtotal 
hysterectomy,  recovery.  Foetus  dead.  Specimen  :  Rupture  to  side  of  scar 
through  very  thin  fibro-muscular  tissue ;  almost  complete  absence  of  muscle- 
union,  so  that  the  abrupt  thinning  of  the  uterine  wall  formed  a  deep  narrow 
cleft  of  which  the  stretched  scar  was  the  roof ;  scar  in  placental  site. 

(21)  Mabbott.  Amer.  Journ.  Obst.,  1906,  liv,  p.  852.  Aged  23,  2-para. 
Contracted  pelvis,  (l)  Caesarean  section,  August  21,  1902,  at  term,  transverse 
fundal  incision,  sutured  with  three  layers  chromic  catgut.  (2)  Rupture  of  scar, 
November  4,  1904,  at  term,  after  twenty  hours  of  labour  in  first  stage,  with 
membranes  intact  and  os  two  fingers  dilated  ;  symptoms  slight,  walked  into 
ward  ;  Caesarean  section  ;  foeual  membranes  protruded  through  a  7  cm.  long 
rent  in  scar ;  recovery.  Child  alive.  Incision  and  rent  sutured  ;  placenta 
not  inserted  over  scar. 

(22)  MAifriN,  A.  Meclizin.  Elinik,  1906,  xiii,  p.  324  Aged  26,  2-para. 
(l)  Caesarean  section,  1903,  for  eclampsia:  transverse  fundal  incision  ;  afebrile 
recovery.  In  1904,  abortion  at  three  months.  (2)  Rupture  of  scar,  February  1, 
1906,  at  about  seventh  month,  not  in  labour  ;  insidious  onset,  walked  into 
hospital,  and  only  symptoms  were  those  of  intestinal  obstruction  ;  laparotomy, 
intact  ovum  in  peritoneal  cavity ;  rupture  sutured,  recovery.  Foetus  dead. 
Rupture  of  scar  in  entire  length. 

(23)  Paddock.  Illinois  Med.  Journ.,  1907,  xii,  p.  195.  Aged  36,  6-para. 
Contracted  pelvis,  (l)  to  (4)  all  difficult  labours  resulting  in  three  dead  births 
and  one  child  that  lived  a  few  hours.  (5)  Caesarean  section,  in  labour  at  term, 
anterior  median  incision,  uterus  sutured  with  three  layers  of  catgut.  (6)  Rupture 
of  scar  at  term  ;  foetus  and  placenta,  with  intact  membranes,  free  in  peritoneal 
cavity  ;  subtotal  hysterectomy,  recovery. 

(24)  SCHNEIDEE.  Munch,  nied.  Wochenschr.,  1907,  liv,  p.  2038.  Aged  25. 
5-para.      Contracted    pelvis.      (l)    1901,    craniotomy.      (2)    1902,    premature 
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labour,  dead  birth.  (3)  1903,  craniotomy.  (4)  September,  1904 :  Caesarean 
section,  anterior  median  incision.  (5)  Rupture  of  scar,  November  26,  1906, 
early  in  labour,  no  symptoms.  During  second  Caesarean,  small  perforation 
found  in  upper  third  of  scar,  through  which  a  portion  of  placenta  was 
protruding ;  incision  through  old  scar  and  perforation  ;  living  child  extracted ; 
uterine  incision  sutured.     Recovery. 

(25)  Brodhead.  Amer.  Journ.  Obst.,  1908,  Ivii,  p.  650,  Aged  35,  6-para. 
(l)  to  (4)  all  labours  difficult,  resulting  in  dead  births.  (5)  Caesarean  section. 
December  31,  1904  ;  anterior  median  incision,  sutured  in  layers  of  chromicized 
catgut.  (6)  Rupture  of  scar,  November  26,  1906,  at  thirty-six  weeks  ;  not  in 
labour  ;  foetus  and  placenta  free  in  abdominal  cavity;  laparotomy;  patient  died 
a  few  minutes  after  incision  was  made;  rupture  at  site  of  old  scar.  Foetus 
dead. 

(26)  FOUENIEE.  Bidl.  de  la  Societe  d'obstetrique  de  Paris,  1908,  ii,  p.  162. 
Aged  26,  3-para.  Contracted  pelvis,  (l)  Caesarean  section  in  1903,  fundal 
incision.  (2)  Caesarean  section,  1906,  fundal  incision.  (3)  Rupture  of  scar, 
February,  1908:  Premature  labour  at  eight  months  induced  by  bougies  and, 
later,  by  de  Ribes'  bag  ;  after  a  few  labour  pains  got  sudden  pain  and  collapse. 
Separation  of  placenta  and  concealed  haemorrhage  diagnosed.  Delivery  by 
instrumental  and  manual  dilatation  of  cervix  and  version  ;  hand  introduced  to 
remove  placenta  found  large  rupture  in  fundus  ;  vaginal  hysterectomy,  recovery. 
Foetus  dead. 

(27)  Hartmann,  J.  ZeitscJu:  f.  Get.  n.  Gijn.,  1908,  Ixii.  Aged  32, 
2-para.  Contracted  pelvis.  (1)  April  6,  1906  :  Caesarean  section  at  term,  not  in 
labour ;  transverse  fundal  incision,  placenta  in  hne  of  incision  ;  uterus  sutured 
with  five  layers  of  continuous  catgut,  the  first  being  musculo-decidual  and  the 
last  two  seroserous :  recovery  afebrile ;  abdominal  wound  healed  by  first 
intention.  (2)  December  29,  1907  :  Rupture  of  uterus,  at  term,  in  labour  for 
five  hours,  os  nearly  fully  dilated  ;  dead  foetus  delivered  by  forceps  ;  vaginal 
hysterectomy,  recovered.  Remarkable  was  the  absence  of  clinical  signs  and 
symptoms  of  rupture — no  pain,  no  collapse,  no  anaemia,  pulse  always  full  and 
80  ;  after  hysterectomy,  only  one  largish  clot  was  found  in  peritoneal  cavity. 
Specimen  :  Scar  ruptured  in  entire  length  ;  scar,  at  site  of  rupture,  consisted 
of  a  thin  membrane  formed  by  peritoneum  with  a  few  muscle  fibres  and  a  layer 
of  blood-infiltated  decidua  beneath  ;  almost  complete  failure  of  muscle  union  : 
scar  in  placental  site. 

(28)  Meyer.  UObstetrique,  1908,  No.  1-6.  Aged  33,  2-para.  (l) 
Cesarean  section  for  obstructed  labour  due  to  tumour  of  sacrum  ;  transverse 
fundal  incision,  sutured  with  two  layers  of  deep  and  superficial  catgut ;  febrile 
recovery  ;  sacral  tumour  removed  seven  years  later.  (2)  Rupture  of  scar,  eight 
years  after  Ceesarean  section,  near  term,  not  in  labour;  rupture  partial,  and 
size  of  a  five-franc  piece  ;  Caesarean  section  performed  through  scar,  followed 
by  subtotal  hysterectomy  ;  recovery.     Child  lived. 
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(29)  LoBEXSTl^TE.  Avier.  Journ.  Obst.,  1909,  Iviii,  p.  670.  3-para.  (1) 
Caesarean  section,  1904,  in  labour  thii'ty-six  hours,  at  term  ;  anterior  median 
incision,  febrile  recovery.  (2)  Caesarean  section  in  1906 :  median  incision 
through  fundus,  uterus  sutured  in  three  continuous  layers  with  catgut ;  recovery 
afebrile.  (3)  Eupture  of  uterus,  December,  1907,  at  term,  in  labour  ;  laparo- 
tomy, foetus  and  placenta  free  in  abdominal  cavity  ;  supravaginal  hysterectomy  ; 
recovery.  Fcetus  dead.  Uterus  ruptured  from  internal  os  up  to  fundus, 
through  one  of  the  two  previous  scars. 

(30)  Nacke.  Zentralbl.f.  Gyn.,  1909,  xxxiii,  p.  212.  Aged  29,  3-para.  Con- 
tracted pelvis,  (l)  Caesarean  section,  1904,  at  term,  late  in  labour  ;  transverse 
fundal  incision,  sutured  with  two  layers.  (2)  Natui-al  deliverj%  living  child. 
(3)  Eupture  of  scar,  July  18,  1908,  at  term,  during  labour ;  breech  labour, 
living  child  delivered  without  great  difidculty  ;  labour  pains  ceased  after  child 
had  been  born  to  umbilicus  ;  two  hom's  after  delivery,  sudden  collapse  ;  hand 
introduced  into  uterus,  placenta  removed,  and  rupture  discovered  ;  lapai'otomy  : 
large  rupture  in  fundus,  many  adhesions  to  omentum  and  intestine ;  rupture 
sutured  with  catgut,  recovery.  Eupture  of  scar  in  entire  length  ;  placenta 
implanted  over  scar  ;  edges  of  rupture  thick  and  smooth. 

(31)  Dahlmaxn.  2Ionatsschr.  f.  Geb.  n.  Gyn.,  1910,  xxxii.  Aged  33, 
2-para.  (l)  February  8, 1903:  Caesarean  section  for  obstructing  fibromyoma  of 
cervix,  at  term,  in  first  stage  of  labour ;  transverse  fundal  incision  ;  placenta 
not  in  incision  ;  uterus  sutured  with  three  layers  catgut,  deep  and  superficial ; 
recovery  febrile ;  inflammatory  mass  in  pelvis ;  abdominal  incision  healed 
by  first  intention.  (2)  October  31,  1904  :  Eupture  of  uterus,  at  term,  in 
early  first  stage  of  labour  ;  moribund,  post-mortem  only.  Specimen  :  Scar  in 
placental  site  ;  adhesions  to  omentum  ;  scar  wide  and  thin,  composed  of  decidua 
and  peritoneum  only,  with  a  little  intervening  fibrous  tissue ;  complete  failure 
of  muscle  union. 

(32)  Dahlmaxx.  Jlonatsschr.  f.  Geb.  u.  Gyn.,  1910,  xxxii.  2-para.  (1) 
October  22,  1905  :  Caesarean  section  for  varices  of  vagina  ;  transverse  fundal 
incision  ;  scar  in  placental  site  ;  ten  deep  interrupted  sutures  for  whole  uterine 
wall  including  decidua,  continuous  silk  for  peritoneum  ;  suppuration  of  ab- 
dominal wound  ;  operation  after  three  months  for  closing  utero-abdominal 
fistula.  (2)  December  11,  1907  :  Eupture  of  uterus,  at  term,  not  in  labour ; 
whole  intact  ovum  free  in  peritoneal  cavity ;  subtotal  hysterectomy,  recovery. 
Foetus  dead.  Specimen  :  Eupture  of  whole  scar,  which  was  wide  and  thin,  and 
formed  by  union  of  peritoneum  to  decidua,  with  a  little  intei'vening  fibrous 
tissue  ;  complete  failure  of  muscle  union  ;  scar  partly  in  placental  site  ;  adhesions 
to  omentum. 

(33)  Dahlmaxx.  Monatsschr.  f.  Geb.  u.  Gyn.,  1910,  xxxii.  Aged  18, 
2-para.  (1)  February  15,  1905  :  Caesarean  section  for  contracted  pelvis,  in 
labour  at  term  ;  transverse  fundal  incision  :  uterus  sutured  with  three  layers  of 
catgut,  deep  and  superficial;  convalescence  febrile.  (2)  August  21,  1908: 
Eupture  of  scar  found  at   second  Caesarean,  at  term  in  early  first   stage  of 
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labour ;  in  middle  of  wide  and  thin  scar  was  a  rupture  the  size  of  a  crown 
piece  with  membranes  bulging  through  ;  scarcely  any  bleeding ;  scar  nowhere 
in  placental  site;  adhesions  to  omentum;  scar  excised  and  sutured.  The 
partial  rupture  had  given  no  signs  or  symptoms,  and  was  unsuspected  before 
operation.     Eecovery.     Child  alive. 

(34)  RiCHTER.  Gun.  Rundschmi,  1910.  2-para.  (1)  Cesarean  section  : 
Anterior  median  incision  ;  no  further  details  of  the  operation  or  of  its  indi- 
cation. (2)  Eupture  of  scar  several  years  later.  The  period  of  rupture  is  of 
special  interest.  In  the  fourth  month,  there  was  threatened  abortion  ;  as 
result  of  the  uterine  contraction  partial  rupture  of  the  scar  occurred  and  a 
utero-abdominal  fistula  formed,  tlirough  which  a  coil  of  intestine  could  be  seen 
adherent  to  the  scar.  In  the  seventh  month  further  rupture  of  the  scar 
occurred,  with  injury  to  the  adherent  intestine.  Laparotomy  ;  subtotal 
hysterectomy.     Death  from  peritonitis.     Placenta  inserted  over  scar. 

(35)  SCHEFFZEK.  Zeitsch.  f.  Geh.  u.  Gyn.,  1910,  Ixvii,  p.  752.  Aged  26, 
2-para.  Contracted  pelvis,  (l)  Caesarean  section,  April  20,  1897,  at  term, 
early  in  labour ;  anterior  median  incision :  febrile  recovery ;  suppuration  of 
abdominal  wound  and  bronchitis.  (2)  Eupture  of  scar,  January  1,  1900,  at 
thirty-six  weeks,  in  first  stage  of  labour,  hydramnios.  Eupture  found  at  second 
CaBsarean  section  ;  symptoms  not  acute  ;  anaemia,  tender  uterus,  vomiting  on 
admission  to  hospital  but  operation  not  considered  urgent,  and  postponed  for 
twenty-four  hours.  Intact  ovum  and  much  blood  in  peritoneal  cavity.  Sub- 
total hysterectomy,  death  next  day  from  secondary  haemorrhage.  Foetus  dead. 
Eupture  of  scar  in  entire  length  ;  placenta  not  over  scar  ;  scar  consisted  of 
peritoneum  only. 

(86)  Weber.  Beitrcige  z.  Geh.  u.  Gijn.,  1910,  xv,  p.  53.  Contracted 
pelvis.  Csesarean  section,  July,  1907 :  Transverse  fundal  incision,  over 
placenta,  sutured  with  three  layers  of  catgut.  Eupture  of  uterus,  Sep- 
tember, 1908,  early  in  labour,  found  at  second  Cesarean  section,  which  it 
must  have  anticipated  by  a  few  moments,  foetus  and  placenta  still  in  uterus  ; 
foetus  extracted.  Total  hysterectomy,  recovery.  Child  alive.  Eupture  of 
whole  length  of  scar ;  placenta  not  over  scar. 

(37)  Cameron,  S.  J.  Proc.  Roy.  Soc.  Med.  (Sect.  Obst.  and  Gyn.), 
1911,  iv.  Two  Caesarean  sections,  anterior  median  incision,  sutured  with 
catgut.  Eupture  of  the  scar  occurred  in  the  eighth  month  of  pregnancy,  not  in 
labour.  Post-mortem  only  :  Intact  ovum  almost  free  in  peritoneal  cavity  ; 
scar  ruptured  in  entire  length  ;  placenta  attached  over  scar. 

(38)  Cameron,  S.  J.  Proc.  Roy.  Soc.  Med.  (Sect.,  Obst.  and  Gyn.),  1911, 
iv.  Patient  with  contracted  pelvis  had  a  Caesarean  section  ;  anterior  median 
incision,  sutured  with  catgut.  In  subsequent  pregnancy,  second  Caesarean 
section  was  done  at  onset  of  labour,  three  weeks  before  term.  ^largins  of  old 
scar,  below  peritoneal  surface,  widely  separated  by  protrusion  of  membranes  for 
a  length  of  2  in.  ;  at  lower  end  of  this  peritoneal  bulge  was  a  small  rupture, 
through    which    blood    was    trickling.      Extraction    of    live    child    by    fundal 
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incision,  subtotal  hysterectomy,  recovery.  Specimen  showed  that  over  a  large 
part  of  the  scar  peritoneum  alone  separated  the  uterine  from  the  abdominal 
cavity. 

(39)  CoCQ  and  Maeay.  Eeviie  Mens,  de  Gyn.,  cVOhst.  et  cle  Pediatrie,  1911, 
No.  5  ;  Abstract  in  Zentralhl.  f.  Gyn.,  1911,  xlviii,  p.  1655.  3-para.  Con- 
tracted pelvis.  Two  Csesarean  sections.  (l)  Transverse  fundal  incision.  (2) 
Anterior  median  incision,  four  years  later.  (3)  Rupture  of  scar,  five  years 
after  second  operation.  Death  during  laparotomy.  Large  T-shaped 
rupture  found,  both  scars  ruptured  in  entire  length.  Foetus  dead.  Placenta 
over  scar. 

(40)  Coullip:.  Ind.  Med.  Gaz.,  June,  1911.  Aged  29,  4-para.  Con- 
tracted pelvis.  (1)  1906,  premature  labour,  dead  birch.  (2)  Caesarean  section, 
December  2,  1907,  after  forceps  failed.  (3)  1909,  delivery  by  podahc  version, 
dead  birth.  (4)  Eupture  of  scar,  December  12,  1910  ;  walked  into  ward  and 
said  she  had  started  labour  four  hours  before  :  no  collapse,  hardly  any  pain ; 
laparotomy ;  dead  foetus  and  placenta  in  peritoneal  cavity  ;  hysterectomy, 
death.     Scar  ruptured  in  entire  length. 

(41)  Engstrom.  Mitteilung.  aus  der  gynaek.  Klin.,  1911,  ix,  p.  383. 
Aged  27,  2-para.  Contracted  pelvis.  (1)  Caesarean  section,  January  28, 
1906,  at  term,  in  labour,  anterior  median  incision  ;  sutured  with  four  deep  fine 
silk  sutures  and  a  number  of  deep  catgut  sutures  ;  peritoneal  layer  with 
continuous  catgut  ;  afebrile  recovery.  (2)  Eupture  of  the  scar,  December  26, 
1908,  at  term,  in  first  stage  of  labour,  cervix  admitting  one  finger,  the  second 
Caesarean  section  was  performed :  scar  covered  with  adherent  omentum  ;  on 
separating  adhesions  a  rupture  was  revealed  in  upper  part  of  thin  scar  ;  incision 
and  rupture  sutured  with  catgut  and  silk  ;  recovery.  Child  alive.  Placenta 
not  attached  over  the  scar. 

(42)  Jeanxin.  L'Obstetrique,  1911,  p.  316.  Aged  31,  2-para.  Contracted 
pelvis.  (1)  Caesarean  section,  August  28,  1909,  at  term,  in  labour  ;  anterior 
median  incision,  sutured  with  deep  interrupted  sutures  of  reindeer  tendon  and 
interrupted  catgut  sutures  for  peritoneum ;  afebrile  recovery.  (2)  Eupture  of 
scar,  September  24,  1910,  at  eight  and  a  half  months,  in  labour  :  cord  prolapsed 
and  pulseless  ;  rupture  occurred  just  as  craniotomy  was  about  to  be  performed  ; 
laparotomy ;  foetus  and  placenta  in  abdominal  cavity  ;  subtotal  hysterectomy, 
recovery.  Scar  ruptured  in  its  whole  length  ;  placenta  inserted  under  the  scar 
(or  at  its  edge). 

(43)  Schick.  Deutsch.  vied.  Wochenschr.,  1911,  xxxvii,  p.  1690. 
3-para.  (l)  Caesarean  section,  November  18,  1906,  not  in  labour,  for 
eclampsia ;  transverse  fundal  incision  ;  twin  pregnancy ;  incision  sutured 
with  two  layers  silk,  interrupted  deep  and  continuous  for  peritoneum ; 
afebrile  recovery.  (2)  Delivery  by  natural  passages,  January  28,  1910, 
at  term  ;  child  delivered  by  internal  version  ;  manual  removal  of  placenta, 
normal  peurperium.  (3)  Eupture  of  scar,  May  1,  1911,  at  term,  during 
labour,  owing  to   signs  of  foetal  distress    at    end    of    first    stage    of   labour ; 
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child  delivered  by  internal  version  ;  this  was  done  easily  and  carefully,  as 
possibility  of  rupturing  scar  was  realized.  Soon  after  delivery,  severe  haemor- 
rhage, controlled  by  ergotin.  Placenta  retained,  hand  introduced  discovered 
rupture  in  fundus.  Patient  died  whilst  preparations  were  being  made  for 
laparotomy.  Post-mortem  :  Scar  ruptured  in  entire  length,  placenta  inserted 
over  scar  ;  scar  little  else  than  j)eritoneum. 

(44)  Unterbeeger.  Monatsschr.  f.  Geb.  u.  Chjn.,  1911,  xxxiv,  p.  3. 
Aged  22,  2-para.  (l)  July  16,  1908  :  Caesarean  section  for  eclampsia ;  trans- 
verse fundal  incision  ;  afebrile  recovery.  (2)  Rupture  of  scar,  July  25,  1910, 
near  term,  not  in  labour ;  severe  abdominal  pain,  and  signs  of  internal  haemor- 
rhage ;  delivered  by  anterior  vaginal  hysterectomy  and  perforation  of  foetal 
head  ;  after  delivery  hand  in  uterus  discovered  rupture  ;  laparotomy.  In  spite 
of  afebrile  recovery  from  Caesarean  section  there  were  many  firm  adhesions 
between  small  intestine  and  fundus  uteri.  Eupture  through  whole  scar.  Sub- 
total hysterectomy ;  recovery. 

(45)  Vagades.  Abstract  by  Schroder.  Monatsschr.  f.  Geb.  u.  Gyn.,  1916, 
xliv.  Aged  26,  2-para.  (l)  Caesarean  section,  for  eclampsia  ;  anterior  median 
incision  ;  febrile  recovery  with  formation  of  utero-abdominal  fistula  which 
closed  after  a  few  months.  (2)  Eupture  of  scar,  one  year  later,  at  term,  after 
forty-eight  hours  of  labour,  os  size  of  a  five-shilling  piece ;  ergot  given ; 
laparotomy ;  intact  ovum  in  peritoneal  cavity,  very  little  bleeding ;  rupture  of 
scar  in  entire  length  ;  edges  of  scar  excised  and  sutured  ;  recovery.  Foetus 
dead.     Placenta  not  over  scar. 

(46)  FiSCHEE,  0.  Zeitschr.  f.  Geb.  u.  Gyn.,  1912,  Ixx,  p.  38.  5-para. 
(1)  and  (2)  Foetal  deaths,  intra-partum.  (8)  March,  1904  :  Caesarean  section, 
transverse  fundal  incision,  placenta  not  in  incision  ;  sutured  with  two  deep 
interrupted  silk  sutures,  not  including  decidua,  and  three  continuous  layers  of 
catgut,  of  which  the  third  was  seroserous ;  sepsis,  raised  temperature  for 
nine  days  and  suppuration  in  abdominal  wound.  (4)  December,  1905  : 
Ceesarean  section ,  scar  thin  and  retracted,  firm  adhesions  to  omentum ; 
incision  through  scar,  edges  freshened  before  suture  with  four  deep  interrupted 
silk  sutures  and  three  layers  of  catgut,  decidua  not  included  ;  no  rise  of 
temperature  during  convalescence.  (5)  November  17, 1911 :  Eupture  of  uterus, 
at  thirty-six  weeks,  not  in  labour;  owing  to  delayed  diagnosis  was  not  sent  to 
hospital  and  operated  on  until  November  22,  1911 ;  macerated  foetus  and 
placenta  free  in  peritoneal  cavity  ;  subtotal  hysterectomy,  death.  Specimen : 
Scar  ruptured  in  entire  lengtli ;  scar  in  placental  site  ;  complete  failure  of 
muscle  union  ;  ruptured  part  very  thin  and  consisted  of  i)eritoneum  and 
decidua  with  a  little  intervening  fibrous  tissue:  the  broad  ununited  muscle 
surfaces  were  covered  with  decidua  continuous  with  that  lining  the  thin 
ruptured  part.     Scar  in  placental  site. 

(47)  Haeeae.  Amer.  Jonrn.  Obst.,  1912,  Ixv,  p.  808.  Aged  35,  8-para. 
Contracted  pelvis,  (l)  to  (6)  Two  spontaneous  deliveries  with  living  children, 
one    living    child,  and    three   dead  births   with    instruments.       (7)  Caesarean 
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section,  May  15,  1908,  at  term,  in  first  stage  of  labour,  with  ruptured 
membranes  ;  anterior  median  incision  ;  febrile  recovery.  (8)  Eupture  of  scar. 
May,  1910  ;  second  Caesarean  section,  at  tei'm,  in  first  stage  of  labour,  os  size 
of  florin,  membranes  intact ;  rupture  4  cm.  long  at  lower  end  of  scar,  through 
which  placenta  protruded  ;  rent  enlarged,  and  living  child  extracted  ;  edges 
excised,  sutured  ;    recovery. 

(48)  Haeear.  Amer.  Journ.  Ohst.,  1912,  Ixv,  p.  808.  Aged  37,  5-para. 
Contracted  pelvis.  (1)  Instrumental,  dead  birth.  (2)  Caesarean  section, 
August  25,  1905,  at  term,  in  labour  many  hours  with  attempts  at  delivery 
with  forceps  and  replacement  of  prolapsed  cord  ;  anterior  median  incision  ; 
placenta  beneath  incision  ;  severe  sepsis  during  recovery.  (3)  Caesarean  section, 
November  15,  1907,  early  in  labour.  (4)  Caesarean  section,  December  3, 1908: 
Many  adhesions,  febrile  recovery,  (o)  Eupture  of  scar,  January,  1911 ;  was 
brought  up  to  hospital  at  end  of  eleventh  lunar  month  of  pregnancy  in  state  of 
collapse,  which  came  on  after  a  few  pains ;  laparotomy ;  very  large  dead  foetus 
and  placenta  in  abdominal  cavity ;  hysterectomy,  death.  Examination  of 
uterus  showed  that  rupture  did  not  involve  a  scar,  but  had  taken  place  between 
two  of  them,  through  apparently  normal  uterine  muscle. 

(49)  Haeeae.  Ayner.  Journ.  Ohst.,  1912,  Ixv,  p.  808.  Aged  25,  3-para. 
Contracted  pelvis.  (1)  High  forceps,  1906.  (2)  Caesarean  section,  December  23, 
1907,  in  labour  at  term,  anterior  median  incision,  placenta  beneath  incision ; 
febrile  recovery  ;  purulent  discharge  from  uterus,  baby  got  gonococcal 
ophthalmia.  (3)  Eupture  of  scar,  January  9,  1909,  found  at  second  Caesarean 
section,  at  term,  in  first  stage  of  labour,  with  os  size  of  florin  and  membranes 
intact  ;  rupture  3  cm.  long  at  lower  end  of  scar,  through  which  membranes 
bulged  ;  scar  incised  and  living  cliild  extracted  :  edges  of  scar  and  rupture 
excised  and  sutured ;    recovery. 

(50)  JOLLT.  Zeitschr.  f.  Geb.  u.  Gyn.,  1912,  Ixxi.  Aged  27,  4-para. 
Contracted  pelvis.  (1)  and  (2)  Dead  births.  (3)  Caesarean  section  ;  anterior 
placenta  diagnosed  so  posterior  median  incision  made  ;  incision  sutured  with 
deep  interrupted  catgut  for  muscle,  and  continuous  catgut  for  peritoneum  ; 
febrile  convalescence.  (4)  Six  months  later  again  pregnant  ;  rupture  of  uterus, 
at  term,  early  in  labour.  The  rupture  occurred  while  patient  was  being 
prepared  for  pre-arranged  second  Caesarean  section  ;  foetus  and  placenta  free  in 
peritoneal  cavity  :  infant  alive  ;  subtotal  hysterectomy,  recovery.  Specimen  : 
Eupture  in  upper  half  of  scar  ;  in  lower  half  of  old  incision  no  trace  of  scar 
visible,  the  muscle  fibres  had  completely  regenerated  ;  in  upper  half  complete 
failure  of  muscle  union,  in  the  thin  scar,  decidua  lay  close  to  peritoneum  with 
a  little  intervening  scar  tissue. 

(51)  JOSEPHSON.  Gyn.  Bundschaii,  1912.  Aged  24,  2-para.  (1)  Caesarean 
section  for  obstructing  dermoid  cyst  of  ovary ;  anterior  median  incision ; 
recovery  febrile  ;  formation  of  utero-abdominal  fistula.  (2)  Eupture  of  scar, 
three  years  later,  at  term,  collapse  and  severe  symptoms  ;  laparotomy  ;  foetus 
and  placenta  still  in  uterus  ;  subtotal  hysterectomy,  recovery.  Foetus  dead. 
Eupture  of  scar  in  entire  length. 
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(52)  Eamos.  Bevue  de  la  Chir.  Obst.  et  Gijn.,  January  and  February,  1912; 
abstract  in  Zeitschr.  f.  Gyn.,  1913,  No.  8.  2-para.  (l)  Caesarean  section  for 
eclampsia ;  transverse  fundal  incision  sutured  with  deep  interi'upted  silk ; 
febrile  recovery  and  bursting  of  abdominal  wound.  (2)  Eupture  of  scar 
one  and  a  half  years  after  Caesarean  section,  in  eighth  month  of  pregnancy, 
not  in  labour ;  laparotomy  ;  foetus  and  placenta  in  intact  membranes  free  in 
peritoneal  cavity  ;  subtotal  hysterectomy,  recovery.  Foetus  dead.  Shock  and 
signs  of  internal  haemorrhage  absent. 

(53)  Schwartz.  Monatsschr.  f.  Geb.  u.  Gyn.,  1912,  xxxv,  p.  651.  Aged  30, 
2-para.  (l)  Caesarean  section,  December  24,  1907,  for  eclampsia,  in  eighth 
month,  not  in  labour;  transverse  fundal  incision,  sutured  with  three  layers 
of  catgut,  interrupted  deep  and  seromuscular,  and  continuous  peritoneal; 
suppuration  of  abdominal  wound.  (2)  Eupture  of  scar,  July  5,  1911  ;  seven 
months  pregnant,  not  in  labour ;  symptoms  of  gradual  onset  during  two  days, 
eventually  collapse,  evidently  from  completion  of  rupture ;  lapai'otomy  ;  intact 
ovum  in  peritoneal  cavity.  Subtotal  hysterectomy,  recovery.  Foetus  dead. 
Eupture  of  scar  in  entire  length. 

(54)  Vaealdo.  Gineeologia  Moderna,  1912,  No.  10  ;  abstract  in  Zentralbl.f. 
Gyn.,  1913,  xxxvii,  p.  1734.  Aged  34.  Contracted  pelvis.  One  Caesarean 
section,  transverse  fundal  incision.  One  year  later,  premature  labour  induced 
in  eighth  month.  After  pains  for  twenty-four  hours,  they  ceased,  but  for  some 
time  no  disturbing  symptoms.  Laparotomy  ;  intact  ovum  in  peritoneal  cavity, 
foetus  dead  ;  subtotal  hysterectomy,  recovery.  Placenta  over  scar,  which  was 
ruptured  in  entire  length  ;  almost  complete  absence  of  muscular  union. 

(55)  Wyss.  Beitrage  z.  Geb.  u.  Gyn.,  1912,  xvii,  p.  338.  Aged  27,  2-para. 
(1)  December  12,  1908  :  Caesarean  section  for  nephritis  and  oedema  of  vulva, 
at  term,  not  in  labour ;  anterior  median  incision  ;  uterus  sutured  with  deep 
interrupted  silk  and  continuous  silk  for  peritoneum  ;  sepsis,  abdominal  wound 
burst,  intestines  escaped,  resutured,  persistence  of  stitch  sinuses  for  many 
months.  (2)  June  30,  1910 :  Eupture  of  uterus,  at  thirty-eight  weeks,  not  in 
labour  ;  fcetus  and  placenta  still  in  uterus ;  subtotal  hysterectomy  ;  recovery. 
Very  large  foetus,  5,750  grm.,  dead.  Specimen  :  Perfect  muscular  union  in 
lower  half  of  scar,  in  upper  half  complete  absence  of  muscular  union.  Scar 
consisted  of  decidua  and  peritoneum  with  a  few  intervening  connective  tissue 
fibres  ;  scar  in  placental  site  ;  villi  in  places  penetrated  deeply  into  tlie  scar 
tissue  beneath  the  peritoneum  ;  omentum  adherent  to  ruptured  part. 

(56)  Wyss.  Beitrage  z.  Geb.  u.  Gyn.,  1912,  xvii,  p.  344.  Aged  26,  2-para. 
(1)  March  27,  1905  :  Cesarean  section  for  contracted  pelvis,  at  term,  in  labour; 
anterior  median  incision  :  placenta  under  incision,  sutured  with  deep  interrupted 
linen-thread,  catgut  for  peritoneum  ;  sepsis,  "  endometritis  putrida,"  stitch- 
abscesses,  ventral  hernia  ;  linen-thread  sutures  removed  from  interior  of  uterus 
by  curetting  on  September  28,  1906.  (2)  June  24,  1908  :  Eupture  of  scar, 
unsuspected,  discovered  at  second  Caesarean  section  ;  perforation  size  of  split 
pea  found  in  scar,  with  blood  flowing  from  it ;  child  removed  through  transverse 
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fundal  incision ;  subtotal  hysterectomy,  recovery.  Child  alive.  Specimen  : 
Two  paper-thin  areas  in  scar,  lower  one  had  ruptured  ;  elsewhere  scar  thick 
and  solid  ;  thin  areas  consisted  of  peritoneum  and  decidua  with  intervening 
fibrous  tissue.     Scar  in  placental  site. 

(57)  Chiaeabba.  Torino:  Tip.  G.U.  Cassone  Succ,  1913,  xiii ; 
abstract  in  Zentralbl.  f.  d.  (jesammte  Grjn.  u.  Geb.,  1914,  iv,  p.  589.  Aged  29, 
2-para.  (1)  Caesarean  section.  (2)  Eupture  of  scar  two  years  later  ;  patient 
got  sudden  pain  and  collapse,  and  died  very  soon.  Post-mortem  showed 
complete  rupture  of  scar,  with  foetus  and  much  blood  in  peritoneal  cavity. 
No  further  details. 

(58)  Davis,  Asa  B.  Trans.  Amer.  Assoc.  Obst.  and  Gyn.,  1913,  xxvi,  p.  -43. 
2-para.  Contracted  pelvis.  (1)  Caesarean  section,  January  2, 1910,  convalescence 
afebrile.  (2)  Eupture  of  scar,  1913,  at  term,  in  labour  for  eleven  hours. 
Dead  foetus,  placenta  and  much  blood  in  peritoneal  cavity  ;  laparotomy  ;  suture 
of  rupture.     Death. 

(59)  Davis,  C.  H.  Sunj.,  Gyn.  ajid  Obst.,  July,  1913.  Aged  37,  3-para. 
Albuminuria  of  pregnancy,  (l)  Caesarean  section  ;  anterior  median  incision. 
(2)  Forceps.  (3)  Eupture  of  scar,  not  in  labour,  May  26,  1910.  Patient  had 
albuminuria  and  severe  toxaemia.  Introduction  of  de  Eibes'  bag,  after  four 
hours  of  labour  pains  bag  removed,  cervix  dilated  manually  ;  shoulder  jDresen- 
tation  found,  foetus  delivered  by  version.  Patient  died  just  after  delivery.  Post- 
mortem :  Large  irregular  tear  found  through  scar  of  former  Caesarean  section  ; 
placenta  lay  in  torn  area. 

(60)  EVEEKE.  Monatsschr.f.  Geb.  u.  Gyji.,  1913,  xxxvii,  p.  238.  2-para. 
Caesarean  section  for  contracted  pelvis  ;  transverse  fundal  incision ;  febrile 
recovery.  (2)  Four  years  later,  rupture  of  scar  at  the  end  of  pregnancy, 
shortly  after  onset  of  labour  ;  fcetus  and  placenta,  as  an  intact  ovum,  in 
peritoneal  cavity ;  subtotal  hysterectomy,  recovery.  Whole  length  of  scar 
ruptured  ;  complete  failure  of  muscle  union  ;  union  of  peritoneum  only. 

(61)  LiJSEBEiNK.  Monatsschr.  f.  Geb.  u.  Gyn.,  1913,  xxxvii,  p.  238. 
2-para.  (l)  Caesarean  section  for  contracted  pelvis,  in  labour,  after  attempted 
delivery  by  version ;  febrile  recovery.  (2)  Eupture  of  scar ;  labour  induced 
fourteen  days  prematurely,  followed  by  version  and  delivery  ;  rupture  discovered 
when  hand  introduced  to  remove  placenta ;  subtotal  hysterectomy.  (No 
further  details.) 

(62)  Eesinelli.  Bendiconti  d.  tosc.  di  ost.  e  gin.,  iv  and  v,  xxxviii;  abstract 
vaMonatsschr.f.  Geb.  u.  Gyn., l^l'i,T£i. 9,01.  5-para.  Contracted  pelvis.  Fourth 
pregnancy  terminated  by  Cesarean  section  ;  sagittal  fundal  incision  (Caruso)  ; 
febrile  recovery.  Eupture  of  uterus  one  year  later,  during  labour  with  strong 
pains.     Laparotomy  ;  subtotal  hysterectomy,  recovery.     Foetus  dead. 

(63)  Apeplegate,  1914.  Personal  communication  to  Palmer  Findlay,  Amer. 
Journ.  Obst.,  Sept.,  1916.  Aged  30,  2-para.  Contracted  pelvis,  (l)  Cesarean 
section,  anterior  median  incision,  febrile  recovery.  (2)  Eupture  of  scar, 
eighteen  months  later  ;  hysterectomy,  death.     Foetus  dead. 
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(64)  Breitstein.  Jo^irn.  Amcr.  Med.  Assoc,  1914,  Ixii,  p.  689.  Aged  21, 
3-para.  (l)  Caesarean  section,  March  29,  1909,  for  large  ha^matoma  blocking 
pelvic  canal,  at  term,  in  labour ;  anterior  median  incision,  sutured  with  two 
layers  of  interrupted  chromic  catgut,  deep  and  superficial ;  febrile  recovery  and 
profuse  purulent  vaginal  discharge,  and  stitch  abscess  in  abdominal  wound. 
(2)  October  29,  1911 :  Spontaneous  delivery  by  natural  passages  at  term  ; 
normal  puerperium.  (3)  Eupture  of  uterus,  June  8,  1913,  at  thirty-six  weeks  ; 
uncertain  whether  in  labour  or  not ;  no  collapse.  Operation  :  Complete  ovum 
with  intact  membranes  free  in  abdominal  cavity  ;  no  free  blood  in  abdomen  ; 
supravaginal  hysterectomy,  recovery.  Eoetus  dead.  Scar  ruptured  in  entire 
length. 

(65)  Feanz,  1914.  Personal  observation  by  Palmer  Findlay.  Amer. 
Joiirn.  OZ>si;.,  Sept.,  1916.  Aged  24,  2-para.  Contracted  pelvis.  (1)  Cesarean 
section,  1913  ;  anterior  median  incision.  (2)  Eupture  of  scar,  1914  ;  placenta 
prifivia  in  seventh  month  ;  insertion  of  hydrostatic  bag,  rupture  followed  in 
half  an  hour;  hysterectomy,  death.  Foetus  dead.  Eupture  of  whole  length 
of  scar ;  placenta  not  over  scar. 

(66)  Endelmann.  Gyn.  Rundschau,  1914.  Aged  44,  2-para.  (l) 
Caesarean  section  for  cicatricial  stricture  of  cervix ;  anterior  median  incision, 
sutured  in  two  layers  ;  prolonged  febrile  recovery.  (2)  Eupture  of  scar,  live 
years  later,  at  term  ;  no  symptoms,  rupture  discovered  at  second  Caesarean 
section ;  subtotal  hysterectomy,  recovery.  Living  child.  Partial  rupture 
3  cm.  long,  through  which  foetal  membranes  projected,  covered  with  adherent 
omentum. 

(67)  HiLLlS,  D.  S.,  1914.  Personal  communication  to  Palmer  Findlay. 
Amer.  Journ.  Obst.,  Sept.,  1916.  2-para.  (l)  Caesarean  section  for  eclampsia ; 
anterior  median  incision,  sutured  with  three  layers  of  catgut.  (2)  Eupture  of 
scar  two  hours  after  onset  of  labour;  laparotomy;  rupture  sutured,  recovery. 
Foetus  dead.     Eupture  througli  entire  length  of  scar. 

(68)  Miller,  Jeff,  1914.  Personal  communication  to  Palmer  Findlay. 
Amer.  Journ.  Obst.,  Sept.,  1916.  Aged  30,  2-para.  Contracted  pelvis. 
(1)  Caesarean  section  at  term,  in  labour  ;  anterior  median  incision,  sutured 
with  three  layers  of  twenty-day  catgut;  febrile  recovery.  (2)  Eupture  of 
scar,  one  year  and  three  months  later,  in  lal^our  at  term  ;  rupture  occurred 
on  operation  table  in  preparation  for  Caesarean  section  ;  laparotomy  ;  suture 
of  rupture ;  death  from  shock  in  three  hours.  Foetus  dead.  Placenta 
implanted  over  scar. 

(69)  Shaw.  Journ.  Obst.  and  Gyn.  of  Brit.  Emp.,  1814,  xxvi,  Oct. -Dec. 
Csesarean  section  twenty  months  previously  ;  anterior  median  incision,  sutured 
with  four  to  six  silk  sutures  througli  whole  thickness  of  uterine  wall  and  filled 
in  with  intermediate  catgut  sutures  ;  rupture  occurred  when  within  a  week  of 
full  term ;  sudden  severe  pain  and  collapse  ;  laparotomy  ;  wliole  scar  ruptured 
and  blocked  by  placenta,  which  was  adherent  all  around  it  ;  dead  foetus 
removed  through  rupture ;  subtotal  hysterectomy,  recovery. 
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(70)  Walls.  Joum.  Obst.  and  Gyn.  of  Brit.  Emp.,  1914,  xxvi,  Oct. -Dec. 
Aged  33.  Contracted  pelvis.  Three  Caesarean  sections,  the  last  in  October, 
1913 ;  anterior  median  incision,  sutured  with  chromic  catgut,  and  inter- 
mediate plain  catgut  suture.  On  November  23,  1914,  when  seven  months 
pregnant,  got  sudden  abdominal  pain  and  collapse ;  laparotomy  ;  mucli  blood 
in  peritoneal  cavity  oozing  through  scar  ;  placenta  beneath  scar  plainly  seen  ; 
hysterectomy,  death. 

(71)  Walls.  Joum.  Obst.  and  Gyn.  of  Brit.  Emjy.,  1914:,  xx\i,  Oct. -Dec, 
Contracted  pelvis.  Previous  Caesarean  section,  anterior  median  incision, 
sutured  with  chromic  catgut,  and  intermediate  plain  catgut  sutures.  Was  to 
have  second  Caesarean  section  in  ten  days'  time,  but  symptoms  of  accidental 
haemorrhage  began.  Laparotomy  ;  scar  wide  and  thin,  blood  ooziag  from  its 
lower  end ;  dead  foetus  delivered  by  incision  through  scar ;  subtotal 
hysterectomy. 

(72)  Wolff.  Zeitschr.  f.  Geb.  u.  Gyn.,  1914,  cxxv,  p.  740.  3-para. 
(1)  ?  (2)  June  21,  1912:  Caesarean  section  for  contracted  pelvis  ;  in  labour ; 
transperitoneal  operation,  longitudinal  incision  through  cervix  extending 
slightly  upwards  on  to  body  of  uterus  ;  incision  sutured  with  two  layers  of 
continuous  catgut  and  continuous  catgut  for  peritoneum  ;  sepsis,  formation  of 
pus-discharging  fistula  at  lower  end  of  wound.  (3)  June  16,  1913  :  Eupture 
of  uterus  at  term,  in  first  stage  of  labour  ;  os  about  three-fifths  dilated:  foetus 
and  placenta  still  in  uterus  :  total  hysterectomy  after  delivery  of  foetus  and 
placenta  ;  recovered.  Foetus  dead.  Specimen :  Eupture  of  scar  in  entire 
length  ;  scar  tissue  very  thin  ;  decidua  separated  from  peritoneum  by  a  fibro- 
muscular  layer  3  to  4  mm.  thick  ;  presence  of  decidua  cells  in  the  muscle  very 
striking. 

(73)  Ebeehaet.  Deutscli.  med.  Wochenschr.,  1915,  xli,  p.  662.  Con- 
tracted pelvis.  Caesarean  section  by  transverse  fundal  incision,  sutured  with 
catgut ;  rupture  of  scar  three  and  a  half  years  later,  early  in  labour  :  typical 
symptoms  of  complete  rupture  ;  laparotomy  ;  foetus,  placenta  and  much  blood 
in  peritoneal  cavity  ;  subtotal  hysterectomy,  recovery.  Foetus  dead.  Eupture 
of  scar  in  entire  length,  only  peritoneum  healed  ;  many  adhesions  between 
scar  and  bowel  and  omentum. 

(74)  MiLLEE,  Jeff,  1915.  Personal  communication  to  Palmer  Findlay. 
Amer.  Joum.  Obst.,  Sept.,  1916.  Aged  18,  2-para.  Contracted  pelvis,  (l) 
Caesarean  section  ;  anterior  median  incision,  febrile  recovery.  (2)  Eupture  of 
scar  one  year  later,  in  labour  at  term  ;  entered  hospital  after  prolonged  labour  ; 
pituitrin  had  been  given  prior  to  rupture  ;  laparotomy ;  suture  of  rupture, 
recovery.     Foetus  dead.     Placenta  not  over  scar. 

(75)  Williams,  J.  W.  Bull.  Johns  Hopkins  Hosp.,  1917,  xxviii.  No.  321, 
p.  335.  3-para.  Contracted  pelvis.  Caesarean  section,  anterior  median 
incision,  febrile  recovery.  Eupture  of  scar  one  year  and  two  months  later  at 
seventh  month.  Eupture  probably  occurred  two  days  before  operation ;  no 
symptoms  suggestive  of  rupture  ;  intact  ovum  in  peritoneal  cavity  :  subtotal 
hysterectomy,  recovery.     Foetus  dead. 
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(76)  Bell,  J.  N.  Amer.  Journ.  Obst.,  December,  1916.  Aged  27,  2-para. 
(1)  March  19,  1914 :  Caesarean  section  for  eclampsia ;  no  details  stated ; 
febrile  recovery.  (2)  October  16,  1915  :  Eupture  of  uterus  at  thirty-seven 
weeks,  not  in  labour  ;  subtotal  hysterectomy.  Patient  died.  Foetus  dead. 
Specimen  :   Imperfect  description. 

(77)  EONGY,  A.  J.  Amer.  Journ.  Obst.,  December,  1916.  Aged  22, 
2-para.  (l)  Caesarean  section,  no  details.  (2)  July  24,  1913 ;  rupture  of 
uterus  at  thirty-two  weeks,  not  in  labour  ;  scar  had  given  way  entirely;  rent 
sutured ;  death  from  septic  peritonitis.  Foetus  dead.  Specimen  not 
described. 

(78)  EoNGY,  A.  J.     Amer.  Journ.  Obst.,  December,  1916.     Aged  28,  2-para. 

(1)  1914,  Caesarean  section,  no  details.  (2)  July  11,  1916  ;  rupture  of  uterus; 
placenta  presenting  through  ruptured  scar ;  subtotal  hysterectomy,  recovery. 
Foetus  dead.     Specimen  not  described. 

(79)  Maktin,  A.  Monatsschr.  f.  Geb.  u.  Gyn.,  1916,  xliv,  p.  296.  Aged 
26,  3-para.  (l)  Normal  labour,  1898.  (2)  Caesarean  section,  January  24, 1904, 
at  seven  months,  not  in  labour.  Laparotomy  was  done  "  for  severe  symptoms 
of  chronic  pelvic  peritonitis  of  obscure  origin  "  ;  why  uterus  was  at  same  time 
emptied  by  Caesarean  section  is  not  clear.  Transverse  fundal  incision,  sutured 
with  three  layers  of  catgut :  febrile  recovery.  (3)  Eupture  of  scar,  July  22, 
1906,  not  in  labour  ;  laparotomy  ;  intact  ovum,  with  much  blood,  in  peritoneal 
cavity  ;  scar  ruptured  in  whole  length  ;  rupture  sutured  ;  recovery.  Foetus 
dead.  This  patient  after  having  been  seized  with  severe  pain  and  vomiting, 
was  driven  in  a  cart  twenty-five  miles  to  the  hospital,  and  arrived  in  very  fair 
condition.  After  the  escape  of  the  ovum  into  the  pei'itoneal  cavity  bleeding 
had  ceased,  for  at  the  operation  no  blood  was  coming  from  edges  of  rupture  or 
from  placental  site. 

(80)  ScHROEDER  (l).  MoncUsscliT.  f.  Geb.  u.  Gijn.,  1916,  xliv,  p.  191.  Aged 
42,  5-para.  Contracted  pelvis,  (l)  Long  labour,  dead  birth.  (2)  Natural 
labour, -living  child.  (3)  Forceps,  living  child.  (4)  Caesarean  section,  June  12, 
1902,  after  labour  had  lasted  twenty-four  hours  and  head  had  failed  to  engage  ; 
transverse  fundal  incision  ;  placenta  beneath  incision,  sutured  with  three  layers 
of  catgut ;  febrile  recovery.  In  1911  abortion  at  five  months.  (5)  Eupture 
of  scar,  March  17,  1913,  at  term,  in  labour  six  hours.  Eupture  unsuspected 
and  discovered  at  second  Caesarean  section,  placenta  projecting  through  scar 
ruptured  in  entire  length  ;  much  fresh  blood  in  peritoneal  cavity.  Child  alive. 
Subtotal  hysterectomy,  recovery. 

(81)  ScHROEDER  (2).  Moncitsschr.  f.  Geb.  u.  Gyn.,  1916,  xliv,  p.  191.  Aged 
41,  4-para.     Contracted  pelvis,     (l)  Induction  of  premature  labour,  live  birth. 

(2)  Induction  of  premature  labour,  dead  birth.     (3)  Caesarean  section,  at  term 
transverse  fundal  incision,  sutured  with  two  layers  of  catgut ;  afebrile  recovery. 
(4)  Eupture  of  scar  two  years  later,  discovered  at  second  Caesarean  section  at 
term,  early  in  labour.     There  were  no  signs  nor  symptoms,  and  rupture  was 
unsuspected.     Eupture  found  in  part  of  scar,  through  which  placental  tissue 
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was  projecting ;  whilst  uterus  was  being  eventrated  the  whole  scar  burst  and 
intact  ovum  was  projected  out  of  the  uterus.  Child  alive.  Edges  of  rupture 
excised  and  sutured  ;  recovery. 

(82)  Yon  Feaxque.  Monatsschr.  f.  Geb.  u.  Gyn.,  1916,  xliv,  p.  186. 
Aged  29, 3-para.  Contracted  pelvis,  (l)  Forceps, deadbirth.  (2)  Csesarean section, 
August  7,  1913,  at  terro,  early  in  labour  ;  transverse  fundal  incision,  sutured 
with  two  layers  catgut,  deep  interrupted  and  continuous  peritoneal  ;  afebrile 
recovery.  (3)  Eupture  of  scar,  April  3,  1916,  at  eight  months,  early  in  first 
stage  of  labour,  discovered  during  second  Csesarean  section.  A  tense,  cyst-like 
swelling  protruded  through  one  side  of  the  scar ;  at  first  taken  for  an  ovarian 
cyst,  but  really  a  herniated  bag  of  foetal  membranes.  Uterus  incised ;  living 
fcetus  ;  subtotal  hysterectomy,  recovery.  Scar  showed  union  of  peritoneum 
only.     Edge  of  placenta  just  overlapped  site  of  scar. 

(83)  CrosLAND.  Brit.  Med.  Journ.,  1917,  ii,  p.  790.  Aged  30.  Contracted 
pelvis.  Caesarean  section,  April  1913  ;  rupture  of  scar,  incomplete,  July,  1917, 
in  labour,  early  in  first  stage ;  no  pain,  no  collapse,  abdomen  rather  tender  ; 
rupture  not  suspected,  discovered  at  second  Caesarean  section  ;  across  lower 
third  of  scar  was  a  large  subperitoneal  hsematoma,  extending  into  the  broad 
ligaments ;  this  was  a  subperitoneal  rupture  of  the  scar  ;  living  child  and 
placenta  extracted  :  incision  and  rupture  sutured  ;  recovery. 

(84j  Spalding.  Journ.  Amer.  Med.  Assoc,  1917,  Ixix,  p.  184.  Aged  32, 
3-para.  Contracted  pelvis,  (l)  High  forceps  ;  dead  foetus,  1911.  (2)  Caesarean 
section,  1913,  afebrile  recovery.  In  1914  cervix  was  amputated.  (3)  1916, 
breech  labour,  foetal  distress ;  pituitary  extract  given,  causing  severe  labour 
pains  :  owing  to  impossibility  of  extracting  head,  body  was  severed,  leaving 
head  in  uterus.  Patient  became  collapsed,  and  there  was  continuous 
haemorrhage.  Owing  to  absence  of  craniotomy  instruments,  hysterectomy 
performed,  and  patient  died.  Examination  of  specimen  showed  placenta 
beneath  scar.  At  one  part  of  the  old  scar,  muscle  tissue  thinned  down  to  a 
hair-like  line,  beneath  which  was  a  layer  of  haemorrhage  which  overlaid  the 
villi,  with  the  peritoneal  coat  ruptured. 

(85)  Wing,  L.   A.      Amer.  Journ.   Obst.,  March,  1917.     Aged  53,  2-para. 

(1)  1915,  Caesarean  section  for  concealed  accidental  hgemorrhage,  at  thirty-five 
weeks,  not  in  labour  ;  site  of  incision  and  suture  material  not  stated  ;  febrile 
convalescence  for  first  five  days  ;  abdominal  wound  liealed  by  first  intention. 

(2)  1916,  eleven  months  after  operation  rupture  of  uterus,  at  end  of  seventh 
month,  not  in  labour  ;  accidental  haemorrhage,  partly  external  and  partly  con- 
cealed ;  much  free  blood  in  abdominal  cavity,  uterine  scar  ruptured  in  entire 
length,  placenta  protruding  through  rent ;  foetus  still  in  uterus,  membranes 
intact ;  scar  excised  and  sutured  ;  recovery.  Specimen  :  Scar  thin  in  several 
places  ;  on  maternal  surface  of  placenta  was  a  sharply  defined  blood  clot  7  cm. 
by  8  cm.  in  area  and  1  cm.  to  2  cm.  in  thickness.  Eupture  probably  due  to 
increased  pressure  from  retroplacental  haemorrhage. 
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(86)  Davis,  Asa  B.  Amer.  Journ.  Obst.,  1918.  Ixxvii,  p.  136.  5-para. 
Contracted  pelvis,  (l)  Instrumental  labour,  1907.  (2)  Instrumental  labour, 
1908.  (3)  Delivery  by  internal  version  and  breech  extraction.  (4)  Caesarean 
section,  ]\Iay  25,  1914,  in  labour  a  month  before  term ;  anterior  median 
incision,  sutured  with  two  layers  of  chromic  catgut ;  placenta  not  in  incision, 
foetus  macerated  ;  febrile  recovery.  (5)  Rupture  of  scar,  November  23,  1916, 
at  term,  very  early  in  labour.  None  of  usual  symptoms  of  rupture,  which 
was  discovered  at  operation  for  repeated  Caesarean  section.  Before  operation 
examination  showed  cervix  high,  and  uterus  could  not  be  outlined.  No  pre- 
senting part  found.  What  was  taken  to  be  an  ovarian  cyst  was  found  in  front 
of  uterus,  "  it  changed  its  shape  and  position  as  the  position  of  the  patient 
changed.  In  the  dorsal  position  it  would  flatten  and  spread  across  the  abdomen. 
In  the  lateral  position  it  assumed  a  large,  globular,  clearly  outlined  shape." 
Beyond  being  unduly  sensitive  to  abdominal  pressure,  the  patient  had  no 
symptoms.  On  opening  abdomen  a  sac  of  membranes  was  seen  filled  with 
clear  fluid  in  which  foetal  small  parts  were  seen  moving  actively.  Membranes 
ruptured,  living  child  extracted.  The  uterus  was  contracted,  and  well  down  in 
lower  abdomen  ;  "it  was  drawn  up  to  the  abdominal  opening  and  found  wide 
open  throughout  the  entire  length  of  the  Caesarean  section  scar.  The  edges  of 
this  opening  were  thick  and  entirely  covered  with  adherent  membranes.  The 
placenta  was  in  posterior  and  upper  part  of  uterine  cavity,  somewhat  to  right ; 
no  blood  and  no  raw  surfaces.  All  evidence  pointed  to  fact  that  this  opening 
had  existed  from  before  conception  or  very  soon  after,  and  that  for  many 
months  or  during  the  entire  pregnancy  the  ovum  had  developed  outside  the 
uterine  cavity.  The  membranes  were  not  unusually  thick  and  tougli.  It  was 
wonderful  that  a  slight  fall  or  a  misstep  of  the  mother  had  not  ruptured  them." 
Edges  of  rupture  excised  and  sutured  ;  recovery. 

(87)  Davis,  Asa  B.  Amer.  Joum.  Obst.,  1918,  Ixxvii,  p.  136.  Aged  26, 
2-para.  Contracted  pelvis,  (l)  Caesarean  section,  July  9,  1912,  in  labour,  at 
term  ;  anterior  median  incision,  sutured  with  two  layers  interrupted  chromic 
catgut,  through  whole  thickness  of  wall,  buried  by  continuous  suture  of  cbromic 
catgut ;  placenta  not  in  incision  ;  recovery,  slightly  febrile.  (2)  Rupture  of 
scar,  January  15,  1915,  at  term,  not  in  labour,  severe  collapse  ;  laparotomy ; 
dead  foetus  and  placenta  and  much  blood  removed  from  peritoneal  cavity ; 
rupture  of  scar  in  entire  length,  edges  of  rupture  excised  and  sutured  ;  slightly 
febrile  recovery.  (3)  Second  Caesarean  section,  September  7,  1917  ;  labour  pains 
had  just  started,  twenty-seven  days  before  calculated  date  of  term  ;  incision 
through  old  scar,  which  was  thick  and  strong  and  found  with  difficulty, 
slightly  adherent  to  abdominal  wall,  with  placenta  directly  beneath  it.  Un. 
eventful  recovery. 

(88)  De  Coijrcy.  Journ.  Amer.  Med.  Assoc,  191S,  Ixx,  p.  840.  Aged  33, 
4-para.  Contracted  pelvis.  (l)  Craniotomy.  (2)  DiHicult  live  birth.  (3) 
Cesarean  section,  June  4,  1916,  anterior  median  incision ;  incision  over 
placenta.     (4)  Rupture  of  scar,   October   18,  1917,   at  eighth  month,  not  in 
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labour ;    collapse ;    laparotomy  ;    intact  ovum  in  peritoneal  cavity  ;    subtotal 
hysterectomy,  death.     Foetus  dead.     Scar  ruptured  in  whole  length. 

(89)  De  Courct.  Journ.  Avier.  Med.  Assoc,  1918,  Ixx,  p.  840.  Aged  28, 
2-para.  Contracted  pelvis.  (l)  Caesarean  section,  1910,  anterior  median 
incision.  (2)  Rupture  of  uterus,  October  28,  1916,  at  term,  in  labour  six 
hours,  OS  fully  dilated ;  sudden  pain  and  collapse,  died  ver>-  quickly.  Post- 
mortem :  Dead  fcetus  and  placenta  free  in  peritoneal  cavity  ;  scar  ruptured  in 
whole  length. 

(90)  HowsoN,  C.  E.  Journ.  Amer.  Med.  Assoc,  August  31,  1918,  p.  728. 
Aged  24.  Delivered  by  Caesarean  section  nine  months  previous  to  the  rupture ; 
recovery  good  except  for  slight  suppuration  in  abdominal  wound.  At  time  of 
rupture  patient  was  seven  months  pregnant,  and  not  in  labour.  Died  before 
operation.  Post-mortem  :  Fundal  portion  of  scar  found  ruptured  ;  foetus  and 
placenta,  with  intact  membranes,  free  in  abdominal  cavity  ;  very  little  intra- 
peritoneal hemorrhage. 

(91)  Novak,  E.  Journ.  Avier.  Med.  Assoc,  July  13,  1918,  p.  105.  Aged 
19,  2-para.  (1)  Caesarean  section,  May  5,  1916,  for  eclampsia,  in  labour  ; 
recovery  good,  except  for  slight  infection  of  abdominal  wound.  (2)  Eupture  of 
scar  at  term,  early  in  labour.  After  a  few  labour  pains  patient  was  seized  with 
severe  abdominal  pain  and  rigidity  ;  this  pain  lasted  a  few  days,  with  fever, 
after  which  patient  became  comfortable  and  "  was  able  to  get  round  fairly 
comfortably."  Six  weeks  after  these  events,  owing  to  supposed  protraction  of 
pregnancy,  careful  examination  led  to  diagnosis  of  rupture  of  uterus.  Lapar- 
otomy ;  macerated  foetus  and  placenta  with  intact  membranes  in  the  peri- 
toneal cavity  :  no  intraperitoneal  haemorrhage ;  subtotal  hysterectomy ; 
recovery.      In  involuted  uterus  was  a  rent  the  size  of  the  former  scar. 

(92)  DoEMAN.  Amer.  Journ.  Obst.,  1919,  p.  670.  Aged  28,  3-para.  Con- 
tracted pelvis.  (1)  1916,  dead  birth.  (2)  Caesarean  section,  July  31,  1917,  at 
term,  after  test-labour  of  twelve  hours  ;  anterior  median  incision,  sutured  with 
two  layers  of  continuous  plain  catgut  and  by  Lembert  peritoneal  suture ; 
febrile  recovery.  (3)  Eupture  of  scar,  January  6,  1919,  at  term,  not  in  labour ; 
sudden  onset  of  pain  ;  no  collapse  ;  laparotomy  ;  dead  foetus  and  placenta  free 
in  peritoneal  cavity ;  rupture  sutured  ;  recovery.  Eupture  of  entire  length  of 
scar. 

(93-97)  Cases  personally  reported. 
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2nd,  1917;  3rd,  1919;  no 
scars  seen;  few  adhesions 

2nd,  1917;  3rd,  1918;  no  sign 
of  scar  ;  adhesions  in  3rd  C.S. 

2nd,  1917  ;  no  scar  seen 

2nd, 1919 ;  no  scar  seen 

Uterine  and  abdominal  wound 
both  suppurated,  and  patient 
nearly  died  ;  left  with  weak 
abdominal  wall  with  much 
scarring  ;  2  years  later  had 
full  term  child  and  vertex 
forceps  delivery  ;  1  year  later 
ruptured  uterus  in  labour. 
(See  also  under  group  "  Rup- 
ture of  scar  ") 

Had  two  confinements  11 
months,  and  2  years  later, 
both  full  term  normal  lab- 
ours 

Normal  labour  2J  years  later  ; 
child  born  easily,  face,  pains 
strong,  labour  short 

One  early  miscarriage,  1919 

Two   miscarriages :    1918,    3^ 
months  ;  1919,  2  months 

9  months  pregnant 
5  months  pregnant 
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Deep  mat.  e.g., 
sup.  con.  e.g. 
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2nd  C.S.  for  rupture  of  uterus 
in  second  stage  of  labour  2 
years  later  ;  full  term,  forceps 
delivery  intervened,  though 
suppuration  of   utoriuo   and 
abdominal    wounds    at    1st 
.    C.S.  had  proved  almost  fatal. 
The  2nd    C.S.  showed    thin 
uterine     wall     at     site     of 
rupture  ;      foetus     dead     in 
peritoneal     cavity.      Uterus 
sutured     and     mother     re 
covered  with  almost  afebrile 
puerporium.      No   record  of 
placental  site 

Precautions 
No  precautions 

No    precautions,     liopes    for 

pregnancy 
No    precautions,    hopes    for 

pregnancy 
Husband       has       phthisis, 

occupies  separate  bedroom 
No  precautions 

No  precautions,  after  induG- 

tion  outside  hospital 
No  precautions 
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2nd,  craniotomy,  16  lb.  ;  3rd, 
craniotomy,  15  lb.  ;  takes 
precautions 

Craniotomy  for  all  ;  pre- 
cautions 
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Sterilized 

1st,   craniotomy ;    2nd,    C.S. 

1916  ;  is  now  pregnant 
1st,    craniotomy ;     2nd,    C.S. 

1916  ;  died  1919 
2nd  C.S.  1918 

Pregnant  January,  1920;  two 

Cicsarcan  sections 
Pregnant  Oct.,  1919 

Pregnant  Nov.,  1919 

Alive  and  well 
Alive  and  well 

!l 

II 
II 

Alive  and  well 

OO          OO.tpO        I'm           I'mOOO^OOO 

O      C       3 

1  layer  deep  in., 

1  con.  e.g. 
1  layer  deep  in. ,_ 

1  con.  linen 

1  layer  deep  in., 

1  con.  eg. 
1  layer  deep  in., 

1  con.  linen 
1  layer  deep  in. 

silk,  1  con.  e.g. 

1  layer  deep  in., 
1  con.  e.g. 

1  layer  deep  in., 

1  con.  silk 
1  layer  deep  in., 

1  con.  e.g. 

1  layer  deep  in., 

1  con.  silk 
1  layer  deep  in., 

1  con.  linen 
1  layer  deep  in. 
linen.  Icon.  e.g. 
1  layer  deep  in., 

1  con.  linen 

1  layer  deep  in., 

1  con.  silk 
1  layer  deep  in., 

1  con.  linen 

-<■      <<■          <;Ph'      P^      <               Ph'                   '='•      PlI      <j      ^PL,      o-      C--      <j 

P^'      pJ      fC 

:       =           i  ;       :       ::               :          \         '       t       ::       z  :       t       '       z 

:       :       : 

<o          '             Oo)          "         "1         <o              1         Oa>Oa)0<»          ;Oa) 

in 

CO, 

O'l          'it                 O  T-l          (M          tH 

^ 

0OeOCOtN!M(M^— ( 

i-H          (N          1-H 

^          <M                 03  -H         O         O 
-*          CO                <M  CO         (M          CO 

CDO^OtNCMt-lO 
C^CO(M<M<MCOCMtN 

CO      o      00 

CO         CO         CO 

II 

Large  child 
C.P. 

C.P. 
C.P. 

C.P. 

M 

~                                                                           lt-|(M                                        COOO                           «OQ0 
2                                                                                                    Sin                                               _r-(rH|rH,-H 

-M          CO                -*  lO         O         t~ 
-N          IM                !M  (M         tM         <M 

00 

03      0'-ie'eo->*<ioto 

(M         CO        CO         coco         CO         CO         CO 

lO         t-        00 

CO         CO         CO 

.(onBuSoad  (juanbasqns  o^ 

saSussBd 
X'Bjnij'Bu 

Xq 
ijaAipo; 

uoiqoas  UBaaBsaso  pa'juadaa 

■juiiuSa-id 

AVOH 

K — OB 


c3 

'S 

e3 

o 

ts) 

j5 

a 

a 

0) 

^ 

X 

o 

3 

CO 

n 
o 

"r2 

a* 
.2-9 

2 1^* 

o 

03 

1:3 
03 

to                              CO 

a              a 
o                 o 

c3 

=3  I-H 

CS 

>i 

O 

o 

O  CT> 

o 

O 

3 

1—1 

3 

S'  rH 

03 

3 

ce 

p               3 

S^ 

o 

cS 

%-l 

»J 

c3 

cS                     c3 

&. 

fo 

o 

P^r- 

ft 

O 

'^ 

o                  o 

<p 

<I> 

a> 

O.S 

03 

03 

o                  o 

O 

S.4 

o 

b 

^                   11 

15 

al 

s 

P^ 

525Q 

^ 

o, 

c 

(1^                 CM 

. 1 

, 

"3 

CO 

"a 

"m 

>■ 

^ 

> 

-^         1 

'C 

a 

r3 

13 

£ 

S 

; 

r 

- 

r 

o 

3 

S 

; 

:; 

-  ' 

' 

' 

'    ; 

=  -i  ^ 

ID 

< 

<D 

> 

a 

CO 

J 

1^ 

^j 

.« 

-w 

•— 

r-< 

<^ 

J 

1^ 

^ 

-fl 

1        ' 

o 

.SP 

r 

'a 

_bC 

= 

0)   W) 

r 

= 

:o 

op 

= 

-    = 

=    --S^o 

(C 

s 

o 

Ec 

1" 

s 

cc 

pa 

o 

c  a 

_s 

%4 

13 

i-H 

i-H 

6Jb 

d 

"■   CO- 

1^3 
c3 
<D 
u 

te-   C3   o 

13 

C5r3 

tub 

ti 

CO  tub 

3 

w 

e3  *= 

u':^ 

d 

O    2   c3 

^ 

^^-•'^ 

rH 

CD 

d 

.  d 

C3      . 

= 

'^'rf 

o 

A 

3 

CD 

_c 

.  ?3  2 

'.S 

d  12 

n ' 

CO  i5  & 

, 

" 

d  "^ 

'.2 

d 

•-a    ::  i'^- 

u 

ai  CD 

•  t- 

PL, 

g^'i^ 

E 

a 

§i^5 

P4 

o  S 

■  I-H  ,    CD    ^ 

6b 

P^o 

03 
03 

o 

o 

Q.   O 

CK 

d  CM 

CO 

r-l 

■73 

13 

CD 

03 

13 

,3 
5^  _, 

CO 

d 

03    o 
03    '^ 
13  rH 

r-t 

-S-^ 

r-l 

T-H 

i-H 

iH 

iH 

rH 

*      r-i 

rH 

rH 

rH 

3 

c  ^ 

c  ."t: 

< 

ClI 

<C 

C^. 

«5J 

^' 

P4-- 

rv^. 

c^. 

-<i 

< 

< 

^.  t^. 

o-           ~-.  c^.  ^. 

S 

fl 

^ 

o 

s 

n^ 

•s 

r 

- 

^ 

- 

•.         n 

•^ 

-* 

.^      ^ 

- 

- 

-      - 

•*              -      -      -* 

<D 

'^ 

^ 

_^^ 

, ^ 

, — ^           ^ , 

Cfi 

c^ 

CO 

to           CO 

3 

^ 

.id 

^ 

-is)     ^ 

-M 

5 

m 

03 

to 

<D 

CO 

CO 

CO 

03 

03    CO    03 

CD 

o; 

CO 

2 

(D 

O 

CJ 

Q 

O 

"D 

o 

"  o 

ID 

(D 

a> 

o 

ID    ID    m 

03 

03 

rt 

>H 

^ 

^>^ 

IZi 

^ 

>-l 

" 

-;z; 

>H 

^>i 

^ 

:zi  &>H  ^ 

^■>H    &>H            "•"■'^' 

-- 

00 

QO 

CO 

00         00 

C30 

*"* 

CO 

CO 

' 

22- 

CO,     22- 

CO 

5; 

W 

(M 

lyj 

"* 

T-H 

<o 

Tjl  iH 

iH 

CO 

CO  CM 

lO 

rH 

!?1  CM 

O          t-  CO  CO 

r-i 

rH 

Oi 

t- 

t- 

•^ 

Ol 

CO 

Oi 

O  lO 

t~ 

C5 

rJ    t- 

lO 

CM 

CM  W 

lO          CO  00  lO 

CO 

(M 

(M 

CO 

CO 

"N 

CO  CM 

CM 

CO 

co  cq 

CO 

CM 

■^  CO 

CO          •*  (M  (M 

cS 

c 
o 

1 

PU 

r 

S-i 

P^' 

: 

r   • 

- 

:: 

:  :; 

: 

^ 

r   7. 

-       ::   »  :: 

d 

o 

Q 

" 

eg 

5 

^ 

(M 

CO 

■5H 

»r3 

CO 

t- 

00 

d 

05 

C5 

~ 

05 

:;  : 

03 

- 

z  : 

r 

= 

'1-1 

■^ 

t-l 

iH 

T-H 

tH 

rH 

rH 

rH 

d 

tH 

(M 

CO 

Tj< 

o 

CO 

t-C30 

Oi 

o 

rH  (M 

CO 

■<* 

»0  «3 

t-           00  G5  O 

S5' 

rH 

rH  rH 

T-H 

i-i 

rH  rH 

rH          rH  rH  (M 

J 

H  m  g 

XloniJuSajd 

(juanBasc 

ns  oj^ 

a 

3^3 

Oi- 

//i 


1919,  sub-total  Csesarean 
hysterectomy  (old  stitch 
abscess  ill  uterine  wall) ;  D. 
with  pulmonary  embolism 
during  puerperium 

2nd  C.S.,  1915 

2nd  C.S.,  1917,  sterilization 
2nd  C.S.,  1917 

2nd C.S.,  1918;  3rd C.S.,  1920, 

slight  adhesions 
2nd  C.S.,  1919 
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Now  6  months  pregnant 
Now  pregnant 

Admitted  April  3, 1915,  having 
had   sudden   attack    of    ab- 
dominal  pain  ;    in   state    of 
collapse;  abdomen  normally 
distended.         Dullness       in 
flanks.        Per    vaginam    no 
signs    of     labour ;    infusion 
2    pints,    but   patient   died. 
Post-mortem:  Small  perfora- 
tion  in    situation    of    scar, 
placenta     directly       under- 
neath ;      abdominal    cavity 
full  of  blood 
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Precautions 

Patient  is  single 
No  precautions 
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Precautions 

Died  1914,  chronic  nophritia 
No  precautions 

Husband  in  army  during  war. 
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irnsband  died  1919 
Takes  precautions 
No  precautions 

Precautions 
No  precautions 

2nd,  1916,  at  term 

2nd,  1915,  at  term 
2nd,  1916,  at  term 

Early  abortion  1915  and  1917 
Early  abortion  1918 

infant 

.\  1  i  ve  and  well 
D.B. 

03                                                                         ®                                    « 

«:                                 < 

o 

•si                                                2         « 
«      1      C                CCOC     cogooScc 

ft-                                                                                     03             ^ 

1                                                                                                          eS 

o 

C                    CO         1         o                    C 

O 

Suture  method 

3     in.     througli 
and      through 
e.g.  ;     1     deep 
con.    e.g.  ;     1 
sup.  thread 

s:.ii  a."                           pES^  arH 

6060ffl                                                 &06C  g 

o  o-a  -"^                        c  o'O  •"« 

-^-«          Ci    -      .     .                    -«-         o^      - 

CO                                                                  CO 

1» 

if  1    P-"           (l:<<^•'^•    <=^- p:  <■  ^- ij  i,"  <•  =-• 
s     1 

;i:               C<             < 

5 
is 

'5 

c 

a 

■•5                   t 

5 

c 

o                    oOdiojajcor'rOoro 
o                                   o 

CO                                                          CO 

tc                           a> 
O                             .     ,          1           ffl                             -  <I> 

2L 

{N                              (MCOi-^-^i          Tj<T-l,-llO^C05^C0 

CO                              C<1  CM            1            <M                              CO 

1 

< 

OC                              THO-^t-         CSCOCOt-i-i3«t- 
<N                              COCN^JCO         COCOCOT}t0.1.*COeO 

t-                              O  CO 
CO                              CO  CO 

00                     .^ 

(M                            CO 

Indication 
C.P. 

Renal  disease 
C.P. 

Plac.    pnrvia 

C.P. 

Eclampsia 

Plac.    praivia 
C.P. 

Plac.  prtevia 

> 

d              1   ^'         i 

Year 
1912 

1913 

1914 

1917 
1918 

1912 

1913 
1914 

1913 
1914 

C            1           -H                              <MCO.*lO          COt-aOCSOr-((MCO 

2          1                                                                                      rt  .-1  ,-f  ■-( 

T»(                            >0  CO 

I-l                                                    1-1    T-( 

t-                            00 

T-t                                             t-l 

5 

i                     iCou'Buga.Td  ^uanbasqns  o»v; 

not!)oas 
u'BaiBsaea  paij'oadaa 

uoi^joqv 

w 

ti 

a 

a 

o 

o 

o 

s 

s 

ce 

T3 

o 

■*! 

■^3 

c 

eS 

«: 

a; 

-- 

c 

C 

^ 

C 

13 

sr 

"^ 

&0 

2 

&4 

00 

'd. 

^ 

& 

e 

c3 

' 

" 

a) 
> 

S 

s 

^ 

5: 

o 

c 

o 

o 

iJ 

A 

^ 

IZi 

PL| 

Ph 

U 

p-l 

^^ 

,_( 

a> 
> 

> 

■« 

'S 

» 

^3 

'\J 

ci 

- 

ce 

" 

' 

" 

,o 

cj 

C 

h^ 

ej 

< 

T' 

< 

0 
> 

-t> 

a 

J 

J 

^ 

■^5 

W) 

-^ 

bO 

.2P 

O 

o 

a: 

c 

sc 

K 

' 

G 

X 

- 

c    o 

sj         a:       .'*' 


n3 

>. 

S 

> 

^^   &-I 

a 
a 

M 

^^^  tb2   , 

^3 

-^  -^           OJ2- 

C 

bO 

■s-g^gg- 

&  > 

*     O     O     M 

o    a: 

CO 

^ 

^ 


'1 

d 

S 

CO 

m 

00 

TS 

00 

^ 

- 

c        :       - 

-      5^ 

U3 

00 

w 

& 

60 

^^ 

CLi 
<0 

6C 

O 

... 

« 

O 

Cu 


Cu      P-i 


-Co 


o  a 


^      eo      i-i      « 


^juBuSaad  a\ojsI 


OS 


XouTJuSead  qaonbasqns  o^ 


noiioas 
^uonbasqns 


H 

1 
1 

2nd,  13  months  later 
2nd, 1918 

Infant 
Alive  and  well 

1' 
1  > 

d'. 

Alive  and  wel 

> 

O                                                           <D 

«           1          OOOS        :::;0  0      0oC0 

(C                                                                  O                                                       O 

c        o 

Suture  inotliod 

2  layers  silk,  deep 
in.  and  sup. 

2  layers  catgut 
(picric) 

II 

■13 

g  :S                         ? .       =--  ^.       c-       pj  =-.  ^-  <--.  .<       ^.  ^.  C-.  <~- 

- 

Incision 
IMedian 

111  labour 

No 

Yes 

Yes 

(8  months) 

Yes 

(8  months) 
Yes 

No 
(8  months) 

'f. 

^      -^  s 

22- 

=3 

rH          -*  tH          ,H          eOOOCNrHiH          IC  (M  i-l  CO 

CM                CJ 

3; 

1-1         iH  O         CO         05  00  CO  O  CO         CO  00  00  »o 
CO         -rd  CO         i-l         (N  CO  (M  3<I  CO         CO  CM  CO  (M 

CO                CM 
CM                >0 

Imlicatioii 

O.P.  ovar.  cyst 
C.P. 

Plac.   prajvia 

C.P. 
Plac.   priBvia 

C.P. 
C.P.  ovar.  cyst 

C.P. 

.—    X 

O            <s  o 

o  o 

O 

t-                                  <M         -^  >0                                         CO  b-                            00 

c:s           OJ 

d 

i-H          (M  CO         Tji          lO  CO  t-  00  CT         O  tH  O]  CO 
tH  1-1  tH  t-H 

rH                i-l 

Mr.  C. 
Martin. 

iCou'BnSaad  quanhasqns  o^ 

uoi^oas 
UBaaBsaeQ 
paq^adaa 

1% 


2nd,  1918;   at  term;   not    in 
labour 

Pregnant  again,  July,  1919 

1st,  craniotomy 

Patient  died   6  months  after 
C.S. 

1st,  craniotomy  ;  2iid,  1910 

'3 

i                                             1                           1 

01 

> 

Alive  and  well 
») 

a 

e3 
o 
> 

Slight 

0 
0 

Moderate 

0 

0 
Moderate 

0 
Slight 

0 
0 

o    ceo 

o 

1  layer  deep  in. 
silk,    con.  silk 

>> 

In.     silk,     con. 
e.g. 

In.     silk,    con. 
e.g. 

■^     ^^.^....^^^ 

c^.       o-  a-  e^ 

i>. 

Median 

Median 

Median 

o        So                       o                            o 

>H     iz; 

o 

THrHCNi-li-liHiHCOi-C                                    ^                                            "-^ 

(35         CO  -*  r-l  O  t»  O  "O  — 1                                     CO                                           CO 
oq         CM  CO  CO  OT  CO  (N  (»  CO                                 <M                                        Ol 

CO        (»  oc  t- 
CO         (M  CN  <N 

C.P. 

Cardiac  disease 
C.P. 

C.P. 

C.P. 

C.P. 

Pelvic 
sarcoma 

pj 

CM         CO  >0  CO  lO  CD  t- 

05         05  C5  O  O  O  05 

rH           i-H  i-l  i-H   1-1   i-H   i-l 

1917 
1917 

1914 

1915 
1917 
1918 

1 

1            03 

C2 

rH         CM  CO  tH  O  CO  t- CO  05 

2           1        ;^ 

,H          S<I   Kl  •^ 

0 

1        uoipas 
ui:oa«sajQ 
pa^Badaa 

03 

g  S          ^ouiiugajd 
S  to      qnanhasqns  on 

p9!)'B9d9'}J                               "^ 

a  to      .{ouuu 
K  o       -Soad 

^  J      -asqns 
aicfl         ON 

A 


c 

No  precautions 

Precautions 

No  precautions 

Mother     died      of       splenic 

aniemia  3  years  after  C.S. 
Precautions 

Abdominal     myomectomy  ; 
precautions 

Precautions 
No  precautions 

1st  labour,  craniotomy  ;  2nd, 
C.S.  ;  3rd,  2  years  later, 
natural  delivery,  living  child 

Normal  labour  ;  living  child 
3  years  later 

2nd  C.S.,  1st  in  1914  ;  pre- 
cautions 

2nd  C.S.,  1st  in  1915  ;  steril- 
ized after  second 

Infant 

Alive  and  well 

D.  3  days 

D.  3  years 
Alive  and  well 

Alive  and  well 

Alive  and  well 
Alive  and  well 

.5 
y. 

>> 

o    c    CO    ceo 

C          C 

1 

1 

CO           1      o         o 

§                 §  <:* 

£             ^  CO    r       '   z       :  r  r 

K                             — ' 

r-l 

2     layers    con. 
e.g.   deep  and 
superficial 

2     layers    con. 
e.g.  deep    and 
superficial 

2     layers    con. 
e.g.  deep  and 
superficial 

Placental 

sito 

A. 

P. 

c^.             c^. 

O.               cv.                            c^.               c^. 

1 

o         1          eS          _ 

'So 

Median 

Median 

11 

Median 

In  laliDur 

No 
(36  weeks) 

No 
(35  vvooks) 

Yes 

No 

Yes 

Yes 

(38  weeks) 

c 

o            _                  o            , 
^            -           1       ^            - 

i-H          CO         »H  CO         <M  -H  rt 

1            1 

1            1 

i            1 

<     ■ 

CM         GO         CO  00         ^  tH  >0 

CO      (M      CS  CO      CO  •*  eo 

CO               CO 

CO               CO 

00          o 

CM                CM 

Indication 

Eclampsia 

Plac.    prffivia 

C.P. 
Sacral  tumour 

C.P. 

.s       1 

8 

cu"          :;               pJ         &               pJ          : 
d                          d         ^               d 

1913 
1914 

1915 
1916 

1913 
1918 

1916 
1915 

1916 
1917 

d 
5c 

i-H      (M      eo  Tji      lo  o  t- 

iH          ta 

CN               O 

CO                -"^ 

< 

< 
Or, 

a 
Q 

2                    iCouTBuSgad 
=                !}U9nb9sqns   o^ 

00   ij"  <<     ^OUBU 

s  p,  z    !)U9nb 
^  o  2    -9sqns 

^K«       ON 

saSBSSBd 

lBan')'BU 

Xq  .^a9Ai[9Q 

noi;o9S 
UBgaBsaJO 
pg^Tjgdgy 

Section  of  Obstetrics  and  Gynaecology  125 


Dr.  J.  M.  MuNRO  Kerr,  M.D. 

We  are  here  to  discuss  one  of  the  most  interesting  problems  in 
obstetric  surgery  at  the  present  time — i.e.,  the  uterine  cicatrix  after 
conservative  Caesarean  section. 

I  feel  I  am  voicing  the  opinion  of  all  enlightened  obstetricians  in 
this  and  other  countries  when  I  say  that  our  desire  is  to  perform  the 
conservative  operation  and  not  to  sterilize  the  patient.  We  feel  that 
sterilization  of  the  patient  after  Caesarean  section,  unless  there  is  some 
definite  disease  of  uterus,  heart,  lungs,  &c.,  or  mental  weakness,  is  a 
crude  procedure  and  only  justifiable  if  it  is  proved  beyond  doubt  that  it 
is  not  possible  to  secure  a  sound  uterine  cicatrix.  If  such  a  decision  is 
forced  upon  us  it  will  be  most  unfortunate,  for  it  will  undoubtedly 
compel  us  to  limit  the  scope  of  Caesarean  section  and  preclude  us  from 
extending  the  operation  to  many  obstetrical  complications  which  we 
feel  could  be  more  suitably  dealt  with  by  Caesarean  section  than  by 
the  ordinary  methods  at  present  employed.  It  is  unnecessary  to  enter 
into  details  regarding  such  conditions.  It  would  only  take  up  time  and 
divert  us  from  the  definite  subject  upon  Vv-hich  we  should  concentrate 
our  attention  this  afternoon. 

The  fact  that  we  have  given  the  subject  of  the  uterine  cicatrix  the 
honour  of  a  full-dress  debate  is  an  admission  that  we  are  not  quite 
satisfied  that  by  the  methods  we  ordinarily  employ  at  the  present  time 
we  can  secure  a  cicatrix  which  will  stand  the  strain  of  a  subsequent 
pregnancy  and  labour. 

In  this  communication  I  propose  to  discuss  the  subject  under  the 
following  heads : — 

(1)  The  evidence  that  the  uterine  scar  in  conservative  Caesarean 
section  is  frequently  unsatisfactory. 

(2)  The  reasons  why  the  uterine  scar  is  so  frequently  defective. 

(3)  The  means  by  which  a  better  scar  can  be  secured  with  the 
ordinary  longitudinal  incision, 

(4)  An  alternative  incision,  which  I  consider  preferable  to  the 
ordinary  longitudinal  incision,  as  I  believe  it  will  give  a  sounder 
cicatrix. 


126  Kerr :    Bupture  of  the  Caesarean  Section  Scar 

(I)    The  Evidence  that  the  Utekine  Scar  in  Conseevative 
Cesarean  Section  is  frequently  Unsatisfactory. 

We  have  just  heard  a  most  interesting  and  important  contribution 
by  Eardley  Holland,  which  goes  to  prove  that  there  is  definite  evidence 
that  in  a  fair  percentage  of  cases  the  uterine  scar  is  not  satisfactory.  I 
do  not  propose  to  go  into  this  aspect  of  the  subject,  but  I  should  like 
to  say  a  word  about  our  experiences  in  Glasgow  Maternity  Hospital. 

Unfortunately,  owing  to  the  peculiar  arrangements  regarding  the 
medical  staffing  of  the  Eoyal  Glasgow  Maternity  and  Women's  Hospital, 
the  absence  of  any  registrar,  and  the  enormous  amount  of  work  put 
through,  the  records  of  cases  of  Caesarean  section  as  regards  such  details 
as  time  of  operation,  suture  material,  the  method  of  stitching,  Arc,  are  not 
available.  Dr.  Shannon,  with  the  assistance  of  Dr.  Hewitt  and  Dr. 
Lindsay,  have,  however,  gone  into  the  matter  very  carefully.  They 
have  found  that  the  total  number  of  Caesarean  sections  from  1912  to 
1919  inclusive  is  331,  with  a  maternal  mortality  of  eighteen,  or  5 "5 
per  cent.  This  figure  is  extremely  satisfactory,  considering  the  fact 
that  it  includes  a  large  number  of  cases  in  which  there  was  possible 
infection  before  the  patients  were  admitted  to  hospital.  A  point  of 
real  importance  and  interest,  however,  is  the  fact  that  in  only 
ninety-four  cases  was  the  patient  left  unsterilized.  The  reason  for 
there  being  only  ninety-four  cases  is  that  a  number  of  the  members 
of  the  staff  prefer  to  sterilize  a  patient  after  the  first  Caesarean 
section. 

Beport  hij  Dr.  Douglas  M.  Lindsay  and  Dr.  J.  Heivitt,  Glasgoio 

Maternity  Hospital. 

The  Strength  of  the  Cesarean  Section  Scar  in  Subsequent  Pregnancy 
and  Labour. — In  submitting  the  following  observations  on  the  above 
subject,  we  desire  to  acknowledge  in  the  first  place  the  courtesy  of  the 
medical  staff  of  the  Glasgow  Boyal  Maternity  Hospital,  who  have  un- 
reservedly placed  the  records  of  their  cases  at  our  disposal,  and  in  the 
second  place  the  readiness  with  which  the  Directors  granted  free  access 
to  the  hospital  registers.  As  our  abstract  shows,  we  have  been  able  to 
trace  the  subsequent  obstetric  history  of  ninety-four  patients.  Of  these, 
forty  patients  (42'6per  cent.)  have  not  since  become  pregnant,  fifty-four 
patients  (57'4  per  cent.)  have  become  pregnant  since  operation,  and 
eight  patients  (8'5  per  cent.)  have  conceived  for  a  second  time  since 
op.eration.     We  therefore  have  in  these  cases  an  opportunity  of  investi- 
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gating  the  strength  of  the  scar  in  62  pregnancies.  In  seven  instances 
the  pregnancy  was  not  sufficiently  far  advanced  to  produce  an  appreci- 
able strain  on  the  scar.  These  we  therefore  discount.  Of  the  re- 
maining fifty-five  cases,  two  patients  are  at  present  bearing  the  strain 
of  an  eight  months'  gestation,  thirty-nine  were  delivered  by  abdominal 
Csesarean  section  after  the  onset  of  labour,  and  seven  similarly  delivered 
before  labour  had  set  in ;  three  cases  terminated  by  normal  labour,  one 
by  a  severe  breech  labour,  one  as  a  forceps  delivery,  and  two  as  crani- 
otomies. In  this  series  of  fifty-five  scars  we  can  record  one  rupture, 
but  on  two  occasions  the  operator  noted  that  the  scar  was  dangerously 
thin ;  in  one  of  these  the  surgeon  expressed  the  opinion  that  rupture 
would  inevitably  have  occurred  had  the  patient  been  permitted  to  go 
into  labour.  We  have  to  record,  on  the  other  hand,  that  frequent  men- 
tion is  made  of  the  soundness  of  the  scar.  In  our  series  of  fifty-five 
scars  subjected  to  the  strain,  we  can  record  one  which  ruptured  (1"8  per 
cent.),  one  on  the  point  of  rupture  (1'8  per  cent.),  and  one  dangerously 
thin   (1'8  per  cent.).     In  all,  therefore,  danger  existed  in  5'5  per  cent. 

From  our  investigations  we  are  forced  to  conclude  : — 

(a)  That  there  is  a  relative  sterility  following  Csesarean  section  to 
the  extent  of  42"6  per  cent. 

(6)  That  abortion  is  relatively  uncommon,  only  occurring  in  5"8 
per  cent. 

(c)   That  the  liability  to  rupture  is  present  in  5'5  per  cent. 

{d)   That  rupture  occurs  in  1"8  per  cent. 

There  is,  however,  no  record  of  the  exact  number  of  cases  in  which 
the  uterine  scar  was  weak.  Personally,  I  can  remember  a  considerable 
number  of  cases  in  which  I  observed  thinning  of  the  scar,  and  indeed  in 
the  last  case  I  operated  upon  a  few  week  ago,  although  the  scar 
looked  sound  on  the  surface  I  found  that  after  I  had  removed  the  child 
and  examined  the  scar  it  was  very  much  thinner  than  the  rest  of  the 
uterine  wall.  I  draw  special  attention  to  this  fact,  for  I  think  it  is 
sometimes  overlooked. 

In  recent  years  practically  all  writers  on  the  subject  have  come  to 
the  conclusion  that  the  uterine  scar  is  frequently  unsatisfactory.  Take 
for  example  the  most  important  contribution  made  by  Couvelaire.  This 
author,  in  his  most  excellent  work,  "  Introduction  a  la  Chirurgie  Uterine 
Obstetricale,"  states  on  p.  141  that  in  17  per  cent,  of  cases  there  is  an 
unsatisfactory  cicatrix,  in  10  per  cent,  extreme  thinning  of  the  cicatrix 
and  in  2  per  cent,  rupture  of  the  uterus. 
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We  have,  therefore,  definite  evidence  that  the  uterine  scar  after  con- 
servative Caesarean  section  is  not  as  sound  as  is  generally  supposed,  that 
it  frequently  gives  way  completely  or  partially,  and  that  in  a  very 
considerable  number  of  cases  it  is  thinned,  and  would  easily  give  way 
if  any  special  strain  were  thrown  upon  it. 


(II)   The  Keasoxs  why  the  Uterine  Scar  is  so  frequently 

Defective. 

For  many  years  I  have  been  particularly  interested  in  this  aspect  of 
the  subject,  and  have  incidentally  referred  to  it  on  several  occasions  when 
writing  on  Cfesarean  section.^ 

If  you  were  to  ask  a  general  surgeon  why  the  Caesarean  section 
wound  is  unsatisfactory  in  a  number  of  cases,  he  would  almost  certainly 
give  the  answer  that  it  was  due  to  faulty  technique,  for  he  would  have 
in  his  mind  the  excisions  and  repairs  he  is  accustomed  to  make  in  the 
abdominal  cavity  and  elsewhere.  As  a  matter  of  fact,  I  have  tested 
one  or  two  surgeons  on  the  point  and  have  received  the  answer  ex- 
pected. I  beg,  however,  to  differ  from  them,  and  to  offer  the  opinion 
that  the  process  of  healing  in  the  uterine  wound  is  liable  to  certain 
disturbing  influences  which  do  not  prevail  in  wounds  elsewhere. 

The  first  of  these  is  the  difiiculty  in  securing  complete  asepsis. 
Now  this  is  specially  difficult  to  secure  in  the  uterine  wound,  because 
of  the  double  danger  of  infection  from  the  abdominal  wound  and  from 
the  vagina.  Of  course  if  the  uterine  wound  becomes  directly  infected 
through  the  abdominal  opening  the  "  surgical  team  "  is  blamed,  but 
owing  to  the  fact  that  Caesarean  section  has  often  to  be  performed  in  a 
hurry,  with  the  patient  imperfectly  prepared,  and  upon  a  structure  so 
easily  infected,  it  is  not  to  be  wondered  at  that  even  in  the  hands  of 
the  most  careful  and  experienced  operators  infection  of  the  uterus  from 
above  cannot  always  be  prevented.  As  regards  infection  from  below, 
this  is  much  more  difficult  to  prevent,  especially  in  cases  previously 
examined  and  interfered  with  vaginally. 

Probably  infection  is  here,  as  in  all  wounds,  the  most  important 
factor  which  militates  against  perfect  union.  In  a  considerable  number 
of  cases  in  which  rupture  has  occurred  there  is  a  record  of  a  febrile 
puerperium  after  the  previous  Caesarean  section,  but  in  some  cases 
in  which  I  have  observed  thinning  of  the  scar  the  recovery  on  the  former 

1  "Operative  ^^lidwifery,"  3rd  ed.,  p.  440;  "New  System  of  Gynecology,"  iii,  p.  527. 
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occasion  was  absolutely  afebrile.  Of  course  this  does  not  necessarily 
imply  that  there  was  no  infection,  for  you  may  get  a  mild  infection  of 
a  wound  sufficient  to  interfere  with  perfect  union  without  any  fever  or 
appreciable  local  or  general  disturbance. 

Another  very  important  factor  which  militates  against  an  absolutely 
normal  healing  in  the  uterine  wound  is  the  fact  that  the  uterine  muscle 
fibres  during  the  puerperium  are  in  a  state  of  degeneration.  An 
autolysis  occurs  in  the  muscle-fibres.  It  stands  to  reason,  therefore, 
that  the  healing  process  must  be  interfered  with  in  the  early  days  of 
the  puerperium  as  a  result  of  this  degeneration.  I  should  like  to  draw 
special  attention  to  this  factor,  for  although  it  is  impossible  to  estimate 
its  importance  I  cannot  but  think  that  it  must  be  very  considerable. 

A  third  disturbing  influence  is  the  fact  that  the  sheets  of  muscle 
which  form  the  uterine  wall  are  irregularly  distributed.  This  is  seen 
very  distinctly  whenever  the  uterus  begins  to  retract  after  the  child  has 
been  extracted.  The  surface  of  the  wound  instead  of  being  smooth 
becomes  irregular  and  puckered,  and  no  matter  how  careful  the  surgeon 
is  he  will  find  it  difficult  to  prevent  the  occurrence  of  small  pockets  and 
collections  of  blood  when  he  brings  the  surfaces  of  the  wound  together. 

A  fourth  disturbing  factor  is  the  state  of  unrest  of  the  uterus 
subsequent  to  operation.  Not  only  does  the  uterus  "  retract,"  but  from 
time  to  time  it  "  contracts."  If  the  uterus  contracts  before  the  sutures 
are  inserted  you  will  observe  that  the  edges  and  surfaces  gape,  and  if 
you  watch  a  stitched  uterine  wound  you  will  see  that  the  stitches  are 
strained  when  the  uterus  contracts.  This  alternate  contraction  and 
relaxation  of  the  uterus,  therefore,  disturbs  exact  coaptation  between 
the  two  surfaces,  and  so  favours  the  occurrence  of  small  collections 
of  blood  between  them. 

A  fifth  and  very  important  factor  is  the  necessity  imposed  upon 
the  surgeon  to  employ  his  ligatures  not  only  as  a  coaptor  but  as  a 
hsemostatic  agent.  For  the  ideal  healing  of  a  wound,  next  to  asepsis 
comes  complete  haemostasis.  The  general  surgeon  secures  this  by 
picking  up  bleeding  vessels  and  if  necessary  applying  ligatures  to  them. 
The  obstetric  surgeon  cannot  do  this.  He  has  to  apply  his  sutures 
firmly  if  he  wishes  to  stop  bleeding  and  prevent  the  effusion  of  a  certain 
amount  of  blood  between  the  cut  surfaces  of  the  uterine  wound. 
I  shall  refer  to  this  matter  later  under  (III). 

There  is  yet  another  disturbing  factor.  If  the  placenta  is  situated 
on   the   anterior  wall,  and  this,   as  I  have  shown  elsewhere,'  occurB 

'  "Operative  Midwifery,"  3rd  ed.,  p.  425. 
N — OB   9 
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in  40  per  cent,  of  cases,  the  operator  will  find  that  he  has  a  layer  of 
tissue  pecuharly  difficult  to  stitch  and  coapt  exactly.  It  is  very  spongy, 
very  friable,  and  contains  large  vessels,  and  no  matter  how  carefully  he 
applies  his  sutures  blood  collects  between  the  edges  with  the  result  that 
there  is  a  tendency  for  a  gutter  to  form  along  the  internal  part  of  the 
wound.  Into  this  gutter  at  the  subsequent  pregnancy  the  membranes 
protrude  and  a  hernia  gradually  develops,  and  this  is  the  ordinary 
method  of  rupture. 

I  maintain,  therefore,  that  there  are  very  decided  factors  peculiar  to 
the  uterine  wound  which  militate  against  an  absolutely  sound  uterine 
cicatrix. 

(Ill)  The  Means  bt  which  a  Better  Scar  can  be  secured  with 
THE  Ordinary  Longitudinal  Incision. 

The  first  detail  is  the  prevention  of  infection.  Undoubtedly  it  would 
be  of  tremendous  advantage  if  we  could  always  have  patients  resident 
in  hospital  and  carefully  prepared  some  time  beforehand.  Now  that 
ante-natal  cliniques  have  been  established  and  the  prospective  mother  is 
being  looked  after,  matters  will  improve  and  patients  requiring  Caesarean 
section  will  not  be  so  frequently  rushed  into  hospital  or  nursing  home  at 
the  last  minute,  and  so  the  preparations  for  operation  will  be  leisurely 
and  thoroughly  carried  out. 

Some  years  ago  I  advocated  the  delivery  of  the  placenta  by  the 
vagina  after  Caesarean  section,  especially  in  cases  where  there  was  a 
possible  infection  of  the  vagina.  I  am  convinced  that  the  uterine 
wound  is  frequently  infected  by  manual  removal  of  the  placenta,  and 
especially  by  dragging  the  lowermost  part  of  the  membranes  up 
through  it.  Naturally  the  procedure  of  forcing  the  placenta  downwards 
into  the  vagina,  as  occurs  in  normal  labour,  can  only  be  employed  when 
the  cervix  is  well  dilated,  and  this  raises  the  question  of  the  time  when 
Caesarean  section  should  be  performed. 

In  Caesarean  section  performed  for  pelvic  deformity,  the  commonest 
indication  for  Caesarean  section,  the  ideal  time  to  operate  is  when  the 
OS  is  fairly  well  dilated.  But  where  the  obstruction  is  from  fibroid 
tumours,  and  where  hysterectomy  is  probably  necessary,  it  is  better  to 
operate  in  the  last  few  days  of  the  pregnancy  before  labour  has  started, 
for  then  the  cervix  is  undilated  and  the  stump  of  the  cervix  or  vagina 
can  be  more  easily  stitched  over.  In  cases  in  which  the  operation  has  to 
be  performed  for  grave  complications  of  pregnancy,  such  as  eclampsia, 
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one  has  naturally  no  choice  as  regards  time ;  one  must  deal  with  the 
condition  whenever  it  is  thought  necessary  to  empty  the  uterus  by  this 
procedure. 

Another  important  matter  is  the  manner  of  stitching  the  wound. 
There  is  some  diversity  of  opinion  as  to  whether  the  uterine  wound 
should  be  stitched  in  layers  or  with  through-and-through  sutures. 
The  general  feeling  at  the  present  time  seems  to  be  that  it  is  better 
to  stitch  in  layers,  and  this  is  the  procedure  I  have  been  following 
for  some  years. 

Very  important  also  is  the  material  used  for  suturing.  For  many 
years  I  used  nothing  but  catgut,  and  I  am  inclined  to  think  that  in 
some  of  my  cases  where  there  was  a  weak  cicatrix  the  suture  material 
was  to  blame,  not  because  of  the  danger  of  sepsis  (with  carefully 
prepared  catgut  that  danger  can  be  excluded  nowadays),  but  because 
the  catgut  yields  too  much  and  does  not  keep  the  surfaces  of  the  uterus 
so  exactly  coapted  as  silk  does.  In  recent  years  I  have  been  stitching 
the  under  layer  with  catgut,  but  the  bulk  of  the  muscle  tissue  with 
linen  thread  or  fine  silk,  and  the  superficial  peritoneal  surface  with 
a  continuous  suture  of  fine  catgut. 

Another  very  important  detail  is  to  suture  the  uterus  while  it  is  in 
a  state  of  "retraction"  as  distinguished  from  that  of  "contraction." 
Now  one  usually  gets  ten  minutes  or  a  quarter  of  an  hour  after  the 
child  is  delivered  when  there  is  comparatively  little  placental  separation, 
and  very  frequently  only  slight  uterine  contraction.  With  the  uterus 
in  this  passive  state  one  can  stitch  it  more  easily  and  coapt  the  surfaces 
more  accurately.  This  is  a  very  strong  argument  in  favour  of  leaving 
the  placenta  to  separate  naturally  and  be  expelled  per  vaginam,  where 
this  is  possible.  But  even  if  the  placenta  is  removed  through  the 
wound  it  is  a  great  mistake  to  manipulate  the  uterus  manually,  or  to 
give,  as  some  operators  do,  an  intramuscular  injection  of  ergotin  or 
pituitary  extract.  If  the  uterine  wound  bleeds  too  freely  this  can 
be  controlled  by  temporary  clamping  the  uterine  and  ovarian  vessels, 
or  by  the  assistant  grasping  the  broad  ligaments. 

Another  detail  of  some  importance — it  was  brought  to  my  notice  by 
Dr.  Martin,  of  the  Glasgow  Maternity  Hospital — is  the  placing  of  the 
patient  in  the  reclining  or  even  sitting  up  position.  This  favours 
drainage. 


132  Kerr :    Rupture  of  the  Caesarean  Section  Scar 

(IV)  An  Alteenative  Incision  which  in  the  Writer's  Opinion  is 

PREFERABLE    TO    THE   ORDINARY  LONGITUDINAL    INCISION  AS    HE 
BELIEVES    IT    WILL    GIVE    A    SOUNDER    CICATRIX. 

The  extraperitoneal  incision  has  been  recommended  in  recent  years 
by  a  number  of  authors,  and  the  subject  has  been  discussed  in  this 
Section  of  the  Royal  Society  of  Medicine  on  more  than  one  occasion. 
But  it  never  secured  many  adherents,  largely  because  it  is  a  more 
complicated  operation  and  has  never  shown  a  lower  mortality  than 
the  ordinary  longitudinal  incision.  With  most  of  what  has  been  said 
against  this  extraperitoneal  section  I  am  in  agreement.  I  have  never 
been  convinced  that  the  advantages  claimed  for  it  have  outweighed  the 
many  disadvantages  and  diflQculties.  It  is  therefore  on  other  grounds 
and  for  other  reasons  that  I  ask  you  to  consider  an  incision  in  the  lower 
uterine  segment  in  connexion  with  the  subject  we  are  discussing  this 
afternoon. 

During  the  last  few  years  I  have  become  more  and  more  convinced 
that  the  lower  uterine  segment  is  an  area  peculiarly  suitable  for  an 
incision  whose  cicatrix  is  likely  to  stand  a  subsequent  pregnancy. 
I  have  therefore  experimented  on  this  incision  and  employed  it  on 
eighteen  occasions.  Before  discussing  its  value  let  me  describe  briefly 
the  method  employed.  The  patient  is  prepared  for  operation  in  the 
ordinary  way,  and  the  vulva,  vagina,  and  cervix  are  carefully  disinfected. 
A  longitudinal  incision  is  made,  reaching  from  below  the  umbilicus  as 
far  as  the  symphysis.  After  the  abdomen  is  opened  the  bladder  is 
dissected  off  the  anterior  uterine  wall.  I  generally  find  that  it  is  an 
advantage  to  insert  a  large  retractor  in  the  lower  part  of  the  abdominal 
wound  so  that  the  lower  segment  is  brought  within  easy  access. 
A  transverse  incision  is  made  in  the  lower  uterine  segment  ;  Blair  Bell 
has  suggested  a  curved  incision  as  better  and  employed  this  incision 
in  a  recent  case.  A  suture  is  inserted  at  each  end  of  the  wound  and 
this  is  employed  to  control  any  laceration  at  the  ends  of  the  wound 
and  after  delivery  to  pull  up  the  wound  so  that  it  can  be  easily  stitched. 
The  child  is  then  extracted,  in  some  cases  with  the  hand,  in  others 
with  one  blade  of  the  forceps  used  as  a  vectis,  and  in  others  with  two 
blades  of  the  forceps  which  I  have  only  had  to  do  on  one  occasion. 
The  child  having  been  extracted  and  the  cord  tied,  the  placenta  may  be 
removed  through  the  wound  if  the  cervix  is  not  sufficiently  dilated, 
but  if  the  cervix  is  sufficiently  dilated  I  drop  the  cord  into  the  uterine 
cavity  and  deliver  the  placenta  by  the  vagina.     I  then   pull  up  the 
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wound  so  that  it  is  within  easy  access  for  stitching  by  means  of  the 
two  lateral  stitches  already  referred  to.  I  then  insert  three  layers 
of  sutures — catgut  for  the  mucous  membrane,  linen  thread  for  muscle, 
and  a  third  layer  of  catgut  for  tacking  back  the  bladder  into  its  old 
position.  At  first  I  found  the  operation  was  a  little  more  difficult  than 
the  ordinary  one,  but  recently  I  have  found  it  quite  as  simple. 

This  is  not  an  extraperitoneal  incision,  and  I  make  no  claims  to 
originality  as  regards  the  incision  ;  it  was  employed  long  years  ago. 
I  recommend  it  simply  and  solely  because  I  believe  that  the  cicatrix 
that  results  will  be  less  liable  to  rupture. 

The  advantages  of  the  incision  are  that  one  cuts  through  a  less 
vascular  area  ;  the  bleeding  is  extraordinarily  slight  unless  the  v.'ound 
is  allowed  to  extend  into  the  vessels  at  the  side,  and  this  occurred  in 
one  of  my  early  cases.  In  the  second  place,  it  is  thin  and  consequently 
the  surfaces  can  be  readily  brought  together.  In  one  case  where 
I  removed  a  strip  of  tissue  I  found  the  transverse  fibres  were  relatively 
more  numerous  than  the  longitudinal  ones,  but  I  cannot  be  dogmatic 
on  this  point,  as  so  far  this  is  the  only  case  in  which  I  have  excised  any 
tissue.  The  third  advantage,  and  it  is  a  very  important  one,  is  that  the 
wound  in  this  area  is  at  rest  during  the  early  days  of  the  puerperium. 
If  you  look  at  the  illustrations  of  frozen  sections  of  the  early  days  of 
the  puerperium  you  observe  that  the  lower  segment  is  folded,  and 
we  know  from  practical  experience  that  it  is  passive.  A  fourth 
advantage  is  that  the  placenta  is  seldom  encountered.  Lastly,  there 
is  this  great  advantage,  that  owing  to  the  fact  that  the  lower  uterine 
segment  does  not  become  fully  stretched  until  labour  is  well  advanced 
the  scar  is  in  a  safer  region  than  the  ordinary  longitudinal  one. 

I  have  had  two  cases  of  spontaneous  delivery  after  this  operation, 
but  in  two  others  Caesarean  section  has  been  employed  for  the  second 
time.  In  the  last  case,  when  the  delivery  occurred  spontaneously, 
Dr.  Shannon  introduced  his  hand  into  the  uterus  and  carefully  examined 
the  lower  segment.  He  could  detect  no  trace  of  any  wound,  nor  was 
there  any  evidence  of  thinning  of  the  segment. 

I  would  therefore  make  a  very  strong  appeal  to  all  those  who  are 
interested  in  this  subject  to  give  this  operative  procedure  that  I  have 
described  careful  consideration  and  a  full  trial.  I  may  entirely  be 
prejudiced  in  favour  of  it,  but  personally  I  feel  convinced  that  with 
this  incision,  the  technique  modified  in  certain  details,  we  shall  be 
able  to  secure  an  absolutely  sound  cicatrix. 
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Dr.  Baeeis. 

If  it  can  be  shown  that  the  uterine  scar  following  Caesarean  section 
is  liable  to  rupture  and  the  life  of  the  mother  endangered  by  a 
subsequent  pregnancy,  we  must  modify  our  attitude  as  to  the  advisa- 
bility of  performing  the  classical  conservative  Caesarean  section. 

An  endeavour  has  been  made  to  follow  up  every  case  of  Caesarean 
section  recorded  at  St.  Bartholomew's  Hospital  up  to  1919.  From  the 
results  of  our  figures  the  following  points  arise  : — 

The  Bisk  of  Biqjture. —  Our  figures  show  that  out  of  the  forty-eight 
cases  traced  no  case  of  rupture  of  the  scar  has  occurred.  The  method 
employed  has  been  the  median  fundal  incision,  the  wound  has  been 
sutured  by  means  of  interrupted  silkworm  gut  sutures  passed  through 
the  muscle  layer  only  and  so  inserted  that  the  uterine  peritoneum  and 
decidua  were  not  included  in  the  ligature.  The  silkworm  gut  sutures 
were  buried  by  drawing  together  the  edges  of  the  uterine  peritoneum 
by  means  of  a  continuous  catgut  suture.  Caesarean  section  in  many 
instances  has  been  performed  several  times  upon  the  same  patient 
without  untoward  result.  The  appearance  of  the  uterus  in  cases  of 
repeated  Caesarean  section  were  very  instructive.  In  the  majority 
there  was  little  to  show  that  the  uterus  had  been  incised  on  a  previous 
occasion,  the  scar  when  visible  appeared  and  felt  firm.  In  some  cases 
adhesions  were  found  between  the  scar,  omentum  and  abdominal  wall. 
The  results  of  silkworm  gut  suture  are  not  entirely  satisfactory 
however.  Their  persistence  has  been  noted  by  many  observers. 
During  1907  a  patient  was  admitted  on  account  of  metrorrhagia 
following  a  Caesarean  section  in  1905.  After  dilating  the  cervix  several 
silkworm  gut  sutures  were  removed  from  the  inner  wall  of  the  uterus. 
On  analysing  the  cases  of  rupture  reported  by  Mr.  Holland  certain 
points  stand  out  clearly,  and  lead  to  the  conclusion  that  rupture  of  the 
scar  is  of  very  rare  occurrence  provided  that  catgut  is  not  used  and  that 
sepsis  does  not  supervene.  Our  cases  show  that  58  per  cent,  subse- 
quently became  pregnant.  There  is,  therefore,  a  relative  sterility,  but 
in  addition  to  the  fact  that  precautions  may  have  been  taken,  it  must 
be  remembered  that  for  the  greater  portion  of  the  period  1912-18  many 
of  the  husbands  were  serving  abroad  and  home  leave  was  granted  only 
at  very  rare  intervals. 

From  a  consideration  of  these  facts  and  the  figures  given  us  it  is 
evident  that  in  clean  cases  we  are  fully  justified  and  are  doing  the  best 
for  our  patients  if  we  continue  to  perform  the  classical  Caesarean  section 
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without  sterilizing  the  patient.  The  discussion  has,  however,  brought 
out  the  fact  that  it  is  inadvisable  to  use  catgut  and  that  if  sepsis 
intervenes  there  is  a  risk  of  rupture  of  the  scar  should  the  patient 
subsequently  become  pregnant.  This  danger  might  be  overcome  by 
excising  the  scar  in  such  cases  at  a  later  date  as  a  measure  of  precaution 
against  this  risk. 

Mr.  Leonard  Phillips. 

In  the  Middlesex  Hospital  cases  a  most  interesting  feature  was  the 
constancy  of  anterior  placental  implantation  in  repeated  sections.  In 
first  sections  the  placenta  was  often  posterior,  but  in  repeated  sections 
it  was  anterior  in  every  case.  It  has  been  suggested  that  placental 
implantation  on  the  scar  is  harmful,  through  a  trophoblastic  action,  or 
a  liability  to  retroplacental  haemorrhage.  On  the  other  hand  I  suggest 
that  the  reverse  may  be  true.  A  thick  placenta,  in  apposition  with  the 
scar,  should  act  as  an  internal  splint  to  the  latter  in  labour,  tending  to 
prevent  thinning  of  the  scar  region ;  also,  it  may  be  that  placental 
implantation  on  the  scar  is  beneficial,  securing  a  period  of  rest  for 
the  weakened  scar  region,  during  the  most  strenuous  period  of  labour. 

The  Unexplained  and  High  Sterility  Percentage. — Thirty-nine  of 
the  sixty  cases  were  sterile  from  two  to  seven  years,  mostly  three  years 
or  over.  The  patients  traced  were  carefally  questioned  on  the  subject 
of  prevention  of  pregnancy.  Excluding  cases  in  which  prevention  was 
practised  or  sterility  explained,  the  percentage  remained  52.  Nor  is 
there  any  indication  that  pyrexia  in  the  puerperium  was  to  blame,  for 
68  per  cent,  of  the  sterile  cases  were  afebrile  in  the  i>uerperium,  while 
27  per  cent,  of  the  subsequently  pregnant  cases  were  definitely  febrile 
in  the  puerperium.  Age  and  parity  did  not  explain  it,  for  50  per  cent, 
were  primiparse  in  the  twenties,  and  50  per  cent,  multiparas  over  30  years 
of  age.  The  frequency  of  recurrent  pregnancy  involving  four  to  five 
or  six  repeated  Caesarean  sections  would  seem  to  exclude  a  possible 
origin  in  the  operation  itself. 

The  question  for  practical  purposes  resolves  itself  into  this  :  When 
can  we  allow  subsequent  natural  labour  after  a  Caesarean  operation.? 
The  answer  is,  when  the  Caesarean  puerperium  is  afebrile,  the  opera- 
tion performed  by  a  trustworthy  surgeon,  and  the  state  before  labour 
shows  no  abnormality  or  obstruction.  All  cases  must  be  watched 
throughout  labour  and  the  history,  especially  the  old  temperature  chart, 
taken  as  the  guide. 
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Dr.  Amand  Routh. 

When,  at  the  request  of  the  International  Obstetrical  Conference, 
in  1910,  I  collected  1,282  cases  of  Csesarean  section  performed 
by  over  one  hundred  obstetricians  and  gynaecologists  then  living, 
beginning  with  one  performed  by  Dr.  Lloyd  Roberts  in  1867,  the  risk 
of  rupture  of  the  scar  in  subsequent  pregnancies  was  briefly  discussed, 
more  particularly  from  the  point  of  view  of  whether  sterilization 
of  the  patient  was  justifiable  or  desirable.^ 

In  1819  Blundell's  advice  was  in  favour  of  sterilization  by  removing 
a  portion  of  the  Fallopian  tube,  because  of  the  95  per  cent,  mortality 
of  Gaesarean  section  then  present.  In  1830  he  even  advised  that 
women  with  contracted  pelvis  should  be  sterilized  in  the  same  way 
before  marriage.  At  the  date  of  my  address,  1910,  the  mortality  of 
Gaesarean  section  for  contracted  pelvis  in  clean  cases  was  under  3  per 
cent,  and  the  risk  of  repeated  Gaesarean  section  in  anticipated  cases 
was  even  less,  but  there  was  still  a  dread  lest  the  scar  should  give 
way  in  subsequent  pregnancies  before  Gaesarean  section  could  again  be 
performed  and  for  this  reason  fourteen  out  of  the  one  hundred  operators 
thought  sterilization  advisable.  Little  was  then  known  of  the 
number  or  proportion  of  cases  of  ruptured  scar  after  Gaesarean  section, 
nor  had  the  causes  of  the  rupture  been  ascertained. 

Sterilization  was  effected  in  the  early  period  of  high  mortality,  by 
supravaginal  hysterectomy  with  extraperitoneal  treatment  of  the  stump, 
or  by  removal  of  a  bit  of  Fallopian  tube,  only  16  per  cent,  of  Gaesarean 
sections  for  contracted  pelvis  being  "  not  sterilized  "  up  to  1898. 

Between  1898  and  1906  the  percentage  of  cases  "  not  sterilized  " 
rose  to  over  60  per  cent.,  and  in  the  three  and  a  half  years  to  June, 
1910,  the  "  not  sterilized  "  cases  were  89  per  cent.  (354  in  395  cases  of 
Gaesarean  section  for  contracted  pelvis).  This  increase  of  '*  not 
sterilized  "  operations  led,  of  course,  to  more  subsequent  pregnancies 
and  repeated  Gaesarean  sections,  so  that  I  find  that  112  cases  became 
pregnant  out  of  669  "  not  sterilized  "  cases  of  Gaesarean  section  for 
contracted  pelvis,  and  of  these  112  pregnant  cases,  in  108  repeated 
Gaesarean  sections  were  performed,  in  some  more  than  once.  Out  of 
these  112  cases  which  became  pregnant,  only  three  seem  to  have  had  a 
subsequent  rupture  through  the  scar  (Nos.  12,  37  and  38  in  Mi. 
Holland's  list).     The  percentage,  therefore,  was  three    ruptured   scar 

'  Amand  Routh  :  "  Ctesareau  Section  in  Great  Britain  and  Ireland,"  1910,  p.  24. 
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cases  out  of  the  112  cases,  which  are  stated  to  have  become  pregnant, 
or  2"6  per  cent.,  but  there  must  have  been  many  pregnancies  and, 
probably,  some  more  ruptures  amongst  the  354  "  not  steriHzed  "  cases 
included  in  the  last  three  and  a  half  years  of  my  series. 

The  first  repeated  Csesarean  sections  in  my  series  v^ere  by  Herbert 
Spencer,  Murdoch  Cameron,  and  Smyly,  in  1894.  The  next  was  in  1899 
(Spencer  and  Gow),  and  in  the  next  six  years  to  1905,  fifteen  repeated 
Csesarean  sections  were  recorded,  whilst  there  were  eighty-seven  in  the 
next  four  and  a  half  years,  including  twenty-one  in  the  six  months 
ending  June,  1910,  when  my  series  closed.  Repeated  Caesarean  sections 
have,  no  doubt,  now  become  more  numerous,  and  in  time  will  become 
an  appreciable  Csesarean  group  to  help  build  up  the  birth-rate,  especially 
if  we  can  reduce  the  risk  of  rupture  of  the  scar. 

To  encourage  Perfect  Union. — If  the  position  of  the  placenta  can 
be  determined  or  surmised,  when  the  uterus  is  exposed,  especially  in 
septic  cases,  the  incision  should  be  made  elsewhere.  It  seems  clear 
that  transverse  fundal  incisions  are  not  advisable,  partly  because  the 
placenta,  whether  on  the  anterior  or  posterior  uterine  areas,  often 
spreads  on  to  the  fundus.  Munro  Kerr's  case  (No.  12  in  Mr.  Holland's 
series,  No.  255  in  my  series)  is  an  instance  of  this  complication. 
Csesarean  section  should  be  performed  at  full  time  or  at  the  earliest 
indication  of  labour  so  as  to  encourage  perfect  uterine  retraction. 
Intra-uterine  sepsis  is,  no  doubt,  a  cause  of  imperfect  union  of  the 
incised  muscles,  especially  if  the  incision  has  been  made  through  the 
placental  site.  Sepsis,  even  with  suppuration  of  the  wound,  is  not 
necessarily  sufficient  to  prevent  further  pregnancies  or  repeated 
Cesarean  section.  Case  43  in  my  collection  by  Sir  W.  Smyly  proves 
this,  and  Case  1,045  of  my  own,  where  repeated  attempts  at  delivery 
by  forceps  had  been  made  during  the  previous  forty-eight  hours. 
Septic  sloughs  appeared  on  the  child's  head  and  round  the  abdominal 
wound,  and  a  utero-abdominal  fistula  resulted.  This  was  closed  when 
an  appendix  operation  was  subsequently  performed.  This  patient  went 
to  Canada,  and  has  had  two  children  since,  "  the  same  way  "  as  the 
mother  writes,  Dr.  MacColman,  of  Winnipeg,  performing  Caesarean 
section  on  each  occasion.  How  far  the  use  of  catgut,  apart  from  sepsis, 
may  in  some  cases  account  for  faulty  muscular  union  in  an  inter- 
mittently contractile  organ  is  unknown,  but  there  can  be  no  doubt 
that  in  the  presence  of  septic  organisms  catgut  would  disintegrate 
much  quicker  than  silkworm  gut  or  even  than  silk.  In  1910  catgut 
was  used  for  both  deep  and  superficial  sutures  by  twenty-seven  operators, 
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whilst  forty-one  used  silk  and  eight  silkworm  gut.^  We  shall  hear 
to-day  whether  catgut  is  used  by  more  than  this  proportion.  I  agree 
with  Mr.  Eardley  Holland  that,  theoretically,  silkworm  gut  for  the 
deep  sutures  is  the  safest  material  to  use. 


Dr.  C.  Oldfield  (Leeds). 

My  list  of  cases  of  Csesarean  section  (with  exceptions  as  specified) 
consists  of  thirty-eight  patients  operated  on  by  me  at  the  Women  and 
Children's  Hospital,  Leeds,  and  three  private  cases.  The  report  from 
the  Leeds  Maternity  Hospital  includes  my  cases  at  that  institution.  Of 
these  forty-one  cases,  thirty-seven  were  "followed  up,"  and  twenty- 
eight  were  seen  by  me  personally  at  their  own  houses.  Twenty-one  of 
them  had  no  further  pregnancy.  I  found  various  explanations  of  the 
sterility  following  Csesarean  section,  but  the  commonest  was  that 
precautions  were  being  taken  against  pregnancy.  The  reason  mostly 
given  was  that  the  patient  was  afraid  to  have  another  operation.  I 
suggest  that  every  patient  should  be  told  by  the  surgeon  that  she  could 
be  delivered  safely  by  Caesarean  section,  when  pregnancy  occurred  again, 
if  she  came  into  the  hospital  just  before  full  term.  Sixteen  became 
pregnant,  and  of  these  three  were  delivered  through  the  natural  passages 
at  full  term ;  one  of  them  had  three  natural  labours,  and  two  had 
each  a  difficult  and  instrumental  labour  with  a  living  child ;  eleven  had 
Caesarean  section  twice  and  one  thrice. 

.Fifty-two  Csesarean  sections  were  done  in  thirty-nine  cases.  There 
was  no  case  of  rupture  of  the  uterus. 

With  regard  to  the  conclusion  reached  by  Mr.  Eardley  Holland 
from  the  analysis  of  his  statistics,  I  must  take  time  to  consider  it, 
before  changing  my  suture  material  from  untanned  catgut  to  any  other. 
Leeds  surgeons  have  used  catgut  almost  exclusively  for  all  operations 
for  nearly  two  generations  and  continue  to  do  so.  I  shall  be  greatly 
surprised  if  it  is  proved  that  suturing  a  Csesarean  section  wound  with 
catgut,  or  rather  untanned  gut,  predisposes  to  rupture  of  the  uterus. 
May  I  suggest  that  Mr.  Holland  should  compare  the  primary  mortality 
of  Caesarean  section  in  septic  and  suspect  cases,  which  presumably  are 
more  likely  to  be  followed  by  rupture,  in  which  silk  was  used,  with 
those  in  which  catgut  was  used.  It  may  be  that  there  was  a  higher 
mortality  after  silk  than  catgut  and  so  more  of  the  catgut  cases  were 

'  Ibid.,  pp.  23,  24. 
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left  to  run  the  risk  of  rupture  in  a  future  labour  ?  Further,  seeing 
that  tanned  gut  behaves  somewhat  like  silk  in  a  septic  wound,  he  might 
arrange  his  statistics  to  show  the  proportion  of  ruptures  in  (1)  untanned 
gut  cases,  in  (2)  silk  and  tanned  gut  cases ;  I  fancy  the  results  would 
show  that  it  was  tanned  gut  and  silk  and  not  untanned  gut^which 
favoured  rupture,  in  septic  cases. 

Dr.  Munro  Kerr's  suggestion  does  not  strike  me  as  likely  to  lessen 
the  risk  of  rupture.  I  should  think  the  scar  in  the  lower  uterine 
segment  w^ould  be  more  likely  to  give  way  than  in  the  upper  uterine 
segment,  where  the  muscle  is  thicker  and  is  not  stretched  during 
labour.  Moreover,  a  wound  so  near  the  vagina  would  l)e  in  more 
danger  from  infection,  which  would  not  only  increase  the  risk  of  the 
primary  operation,  but  also  of  rupture  in  a  subsequent  pregnancy. 


Dr.  Herbert  Spencer. 

I  wish  to  express  my  high  appreciation  of  the  papers  read  by  Mr. 
Holland  and  Professor  Munro  Kerr.  To  Mr.  Holland  we  are  indebted 
for  the  collection  of  an  unparalleled  list  of  cases  and  for  judicious 
comments  upon  them,  and  Professor  Munro  Kerr  has  given  us  the 
benefit  of  impressions  based  upon  his  large  experience  and  has  made 
some  stimulating  suggestions  for  the  prevention  of  rupture  of  the  scar. 

Mr.  Holland  has  brought  together  such  an  enormous  collection  of 
facts  that  I  cannot  help  feeling  regret  that  he  should  have  limited  the 
period  of  inquiry  to  the  years  1912-18  and  that  he  did  not  go  back  to 
the  year  1910,  w^hen  Dr.  Amand  Routh's  monumental  series  terminated, 
and  did  not  base  his  schedule  on  Dr.  Routh's,  collecting  all  the  cases  of 
Csesarean  section  from  the  operators  themselves,  allowing  a  little  more 
time  for  the  collection  of  the  records,  and  giving  in  one  of  the  columns 
the  result  of  following  up  the  cases  as  to  rupture  of  the  scar.  Such  a 
record  would  have  entailed  but  little  more  work  and  would  have  added 
enormously  to  its  value.  The  limitation  of  the  inquiry  to  a  short  period 
of  recent  years  may  give  a  false  impression  as  to  its  occurrence,  and 
the  exclusion  of  fatal  and  sterilized  cases  (which  is  quite  naturally  and 
properly  made  from  the  point  of  view  of  subsequent  rupture)  impairs 
the  records  from  other  statistical  standpoints.  And  I  see  no  reason  for 
excluding  from  the  series  of  operations  in  the  years  1912-18  cases  in 
which  the  first  Csesarean  section  was  performed  before  1912,  for  it  is 
obvious  that  a  patient  operated  on  for  the  first  time  in  1910  and  for  the 
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second  time  in  1912  is  just  as  likely  to  have  a  rupture  of  the  scar  in  a 
subsequent  pregnancy  as  one  operated  on  for  the  first  time  in  1912,  and 
for  the  second  time  in  1914. 

With  regard  to  the  occurrence  of  rupture  of  the  scar  after  Caesarean 
section  I  have  never  met  with  it  after  my  own  or  others'  operations.  In 
my  opinion  it  ought  not  to  occur  in  an  aseptic  case  properly  sutured, 
but  I  do  not  think  it  is  possible  to  guard  against  it  in  a  septic  case. 

I  regret  that  I  have  been  unable  to  find  time  to  follow  up  my  cases, 
but  I  may  say  that  of  sixtj'-six  cases  of  Caesarean  section  which  I  have 
performed  (fifty-eight  hospital  and  eight  private)  three  died  (all  infected 
before  operation).  Of  these,  fifty-three  were  done  for  contracted  pelvis, 
with  one  death ;  thirteen  for  tumours,  accidental  haemorrhage  or  scar, 
with  two  deaths.  Excluding  the  three  cases  which  died,  eight  cases  in 
which  the  uterus  was  removed  for  tumours,  three  cases  operated  on  too 
recently  to  become  pregnant,  and  six  cases  in  which  it  is  known  that 
precautions  against  pregnancy  were  taken,  there  remain  forty-six  cases 
and  of  these  fourteen  have  become  pregnant.  In  thirteen  of  these  I 
have  performed  repeated  Caesarean  section  (in  three  cases  for  the  third 
time  and  in  two  cases  for  the  fourth  time).  In  the  fourteenth  case  the 
patient  had  a  premature  child  after  the  Caesarean  section,  but  had  no 
trouble  from  the  scar. 

I  regard  adhesions  over  the  uterine  scar  in  an  aseptic  case  as  due  to 
faulty  technique,  and  as  the  matter  is  a  very  important  one  and  may 
possibly  explain  some  cases  of  sterility,  I  regret  that  a  special  column 
for  information  on  this  point  was  not  included  in  Mr.  Holland's 
schedule.  My  practice  is  to  use  carbolized  floss  silk  of  moderate 
thickness  for  the  deep  sutures  and  a  continuous  fine  silk  suture  passed 
parallel  to  the  incision  by  a  fine  round  straight  sewing  needle,  taking 
a  double  grip  of  the  peritoneum  and  superficial  layer  of  muscle,  so  that 
the  deep  sutures  are  buried  and  no  suture  at  all  is  shown.  This 
method  of  suture  is  far  superior  to  the  single  "  Lembert  "  suture  which 
sometimes  cuts  out ;  it  entirely  prevents  any  oozing  and  leads  to  a  scar 
free  from  adhesions. 

I  consider  that  catgut  should  be  absolutely  condemned  as  a  material 
for  suture  in  Caesarean  section.  Its  danger  was  alluded  to  by  Lister 
himself  in  his  classical  lecture  on  catgut  at  the  Clinical  Society  nearly 
forty  years  ago.  It  is  impossible  to  ensure  its  sterility  and  freedom 
from  the  tetanus  bacillus ;  it  comes  undone  as  a  result  of  the  contraction 
and  relaxation  of  the  uterus ;  its  ends  cannot  be  cut  short  with  safety, 
and  it  varies  in  its  absorbability.     Chromic  gut  has  been  found"  in  the 
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Caesarean  section  wound  after  ten  months.  Silkworm  gut  is  an 
excellent  suture  for  many  purposes.  My  objection  to  it  for  closing  the 
Caesarean  section  wound  is  that  it  is  too  thin  and  is  apt  to  cut  the  tissues, 
and  the  ends  cannot  be  cut  as  short  as  the  ends  of  silk  and  are  likely  to 
prick  the  tissues. 

Mr.  Holland's  suggestion  to  dissect  off  the  peritoneum  will  prolong 
the  operation  at  an  important  stage  and  may  lead  to  possible  oozing  in 
the  dead  space  between  the  bare  muscle  and  peritoneum.  I  notice 
that  seven  out  of  the  fifteen  cases  of  repeated  Caesarean  section  were 
sterilized  for  contracted  pelvis.  Having  never  sterilized  a  patient  for 
contracted  pelvis,  and  often  spoken  against  it,  I  will  only  say  here  that 
I  consider  the  operation  is  unjustifiable  on  ethical,  national  and 
scientific  grounds. 

I  should  like  to  draw  attention  to  the  results  in  cases  of  eclampsia 
(the  fatal  cases  of  operation  having  been  omitted).  Of  twelve  cases 
delivered  by  Caesarean  section  only  five  subsequently  became  pregnant, 
and  in  two  of  these  the  scar  ruptured  with  a  fatal  result.  Thus  the 
mortality  from  this  accident  alone  is  16  per  cent.,  that  is  to  say,  it  is 
higher  than  the  total  mortality  in  many  extensive  series  of  cases  of 
eclampsia  treated  without  operation  in  which  it  is  well  known  that 
subsequent  labours  usually  take  place  normally.  I  have  never  performed 
Caesarean  section  for  eclampsia,  the  cases  in  which  it  is  called  for  being 
in  my  judgment  rare.  I  thmk  the  results  given  in  this  paper  may  tend 
to  modify  the  enthusiasm  of  certain  operators. 

In  many  directions  Caesarean  section  is  being  performed  with  a 
frequency  and  for  indications  which  are  in  my  opinion  unjustifiable.  T 
feel  it  a  duty  to  state  this,  in  this  important  meeting  discussing 
Caesarean  section,  though  I  do  not  go  into  details  which  have  only  an 
indirect  bearing  upon  the  subject  of  rupture  of  the  scar.  Generally  I 
subscribe  to  the  dictum  "  once  a  Caesarean  section,  always  a  Caesarean 
section."  In  one  case  I  delivered  a  child  quite  easily  by  the  natural 
passage,  in  a  patient  who  had  had  Caesarean  section  done  by  another 
gynaecologist  for  "  contracted  pelvis  "  which  was  of  such  a  slight  degree 
as  not  to  require  the  operation. 

With  regard  to  the  site  of  the  incision  I  always  make  the  usual 
longitudinal  suture  through  the  thick  part  of  the  body.  As  to  the 
cervical  retrovesical  incision  it  seems  to  me  that  it  would  have  advan- 
tages in  certain  infected  cases,  especially  if  stitched  up  with  silver  wire 
left  long,  and  subsequently  removed  through  the  os.  For  aseptic  cases 
it  has  in  my  opinion  nothing  to  recommend  it,  the  transverse  incision 
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being  I  think  specially  disadvantageous.  The  question  of  the  cervical 
incision,  however,  will  be  decided  by  carefully  recorded  cases  and  not 
by  preconceived  opinions.  The  cervical  incision  like  all  retroperitoneal 
incisions  postpones  considerably  the  time  of  delivery  of  the  child  which 
in  my  last  fourteen  cases  varied  from  twenty-five  to  sixty-five  seconds 
from  the  commencement  of  the  operation,  the  child  being  born  free 
from  asphyxia  and  crying  immediately  after  delivery  in  every  case.  It 
would  be  interesting  to  hear  Dr.  Munro  Kerr's  experience  of  the 
cervical  incision  as  affecting  the  time  of  delivery  and  condition  of  the 
child. 

Dr.  Blair  Bell. 

I  am  in  entire  agreement  with  those  speakers  who  attribute  failure 
of  the  uterine  scar  to  heal  firmly  to  sepsis  in  the  uterus.  I  believe  that 
even  in  the  most  definitely  "  suspect  "  cases  an  afebrile  puerperium  can 
be  obtained  by  sterilization  of  the  uterus  and  vagina  with  hyperchlorite 
solution.  I  have  used  Milton  fluid,  which  contains  10  grm.  of  available 
chlorine  to  the  litre,  and  I  do  not  think  any  harm  would  result  from 
using  it  in  every  case.  A  large  gauze  pack,  saturated  with  this  solution 
undiluted,  should  be  left  in  the  uterus,  protruding  through  the  cervix 
into  the  vagina.  It  can  then  be  removed  when  the  patient  has  been 
put  to  bed.  But  in  addition  to  sepsis  we  must  take  into  account  the 
question  of  technique  in  the  closure  of  the  uterine  wound.  Personally, 
I  prefer  to  make  the  opening  in  the  uterus  as  high  as  possible.  I  have 
operated  through  the  lower  uterine  segment  in  the  way  described  by 
Professor  Munro  Kerr,  but  there  is  this  difficulty  :  until  one  sees  the 
lower  uterine  segment  one  is  never  certain  whether  it  will  be  wise  to 
make  an  incision  in  this  region.  I  have  found  this  situation  may  be 
unsuitable  owing  to  the  presence  of  a  large  venous  plexus  running 
across  the  utero-vesical  pouch.  In  these  circumstances,  if  one  has 
made  a  sub-umbilical  laparotomy  incision,  it  is  necessary  to  enlarge  the 
wound  upwards.  Moreover,  all  cases  of  placenta  prgevia  must  be  ex- 
cluded. For  these  reasons,  and  because  I  have  never  had  any  trouble 
with  the  Cassarean  section  scar,  I  shall  in  future  confine  my  operations 
to  the  upper  uterine  segment.  As  a  matter  of  interest,  I  may  mention 
that  I  have  a  patient  on  whom  I  have  performed  two  Csesarean  sections. 
In  the  first  operation  the  wound  was  made  in  the  upper  segment, 
and  the  last  time  through  the  lower  uterine  segment.  It  will  be 
interesting  to  see  which  scar  stands  the  next  pregnancy  best.       The 
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scar    in  the    upper  uterine  segment  was  indistinguishable  at  the  last 
operation. 

The  technique  I  employ  for  the  closure  of  the  uterine  wound  is 
the  same  as  that  I  use  in  the  performance  of  colporrhaphies — namely, 
mattress  sutures  of  chromic  catgut  are  first  inserted  to  bring  together 
the  deeper  parts  of  the  muscle  wall.  The  same  stitch  is  carried  over  to 
bring  together  the  superficial  parts  of  the  muscle  wall  and  the  peri- 
toneum. A  large  ridge  as  thick  as  a  finger  results  from  this  method  of 
closing  the  uterine  wound. 


Dr.  E.  0.  Croft. 

I  have  had  no  personal  experience  of  rupture  of  the  Caesarean  scar, 
and  consider  that  the  essential  factor  in  its  prevention  is  that  sound 
fleshy  union  should  be  obtained  through  the  whole  muscular  wall,  and 
that  no  portion  of  the  decidual  layer  should  become  inverted  or  included 
between  the  united  muscle.  In  order  to  obtain  this  union  the  sutures 
should  be  inserted  not  too  near  the  cut  edge,  and  should  include  a  con- 
siderable portion  of  the  uterine  wall.  The  use  of  a  full  curved  needle, 
giving  the  suture  a  circular  track,  prevents  the  formation  of  a  concavity 
between  the  middle  layers  of  the  cut  wall.  The  stitches  should  be 
numerous,  not  more  than  half  an  inch  apart,  and  should  invariably  be 
interrupted.  A  continuous  suture  is  liable  to  become  loose  as  the 
uterus  shrinks.  I  have  seen  a  post-mortem  on  a  patient  in  which  this 
happened.  I  have  many  times  operated  for  the  second  and  third  times 
on  the  same  patient,  and  have  been  surprised  at  the  almost  complete 
invisibihty  of  the  old  wound. 

I  am  a  strong  advocate  of  the  use  of  silk  for  the  deep  sutures.  It 
can  be  readily  sterilized  by  boiling,  and  it  does  not  slip  in  tying.  The 
objection  that  it  is  more  liable  to  become  infected  is,  I  think,  fallacious. 
In  a  case  known  to  be  infected  (a  tubo-ovarian  abscess  was  removed  at 
the  time  of  the  operation)  the  uterine  wound  sutured  with  silk  remained 
intact  and  healed.  In  two  cases  dying  of  independent  disease  after 
twelve  and  fifteen  months  respectively,  a  careful  examination  of  the 
uterine  scar  revealed  no  trace  of  the  silk,  which  had  been  completely 
absorbed.  A  quite  moderate  degree  of  infection  in  a  catgut  suture 
would  lead  to  its  speedy  dissolution  and  non-union  of  the  wound. 
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Mr.  FuRNEAUX  Jordan. 

In  the  period  under  review  I  have  reported  seventy-two  cases  of 
Cesarean  section.  Of  these  I  have  traced  and  seen  personally  all  but 
seven.  Since  sending  my  report  to  Mr.  Eardley  Holland,  two  out  of  the 
seven  have  turned  up  at  the  out-patients  department,  both  pregnant  again 
and  both  willing  to  have  another  Csesarean  section.  I  have  done  nineteen 
repeated  Caesarean  sections,  three  of  them  being  third  Csesareans.  I 
have  had  no  experience  of  rupture  of  the  scar,  and  in  my  repeated 
Caesareans  I  have,  as  a  rule,  been  unable  to  find  any  trace  of  the  scar 
of  the  first  operation.  I  have  not  found  any  weakness,  though  I  must 
confess  that  I  have  not  felt  for  it  from  the  inside  of  the  uterus.  I  always 
make  my  uterine  incision  as  near  the  middle  line  as  I  can  judge,  and  it 
is  most  likely  that  the  second  incision  would  be  over  the  site  of  the  first 
one.  I  suture  the  uterine  incision  by  one  continuous  catgut  suture, 
passing  the  needle  right  down  to,  but  not  including,  the  endometrium. 
I  take  up  plenty  of  muscular  wall  at  each  side,  and  I  pull  the  suture 
up  quite  tightly,  as  tight  as  I  can.  I  believe  sepsis  to  be  the  cause 
of  rupture,  and  that  the  material  used  is  immaterial. 

I  received  through  the  kindness  of  Mr.  Eardley  Holland,  a  copy 
of  his  report,  and  I  was  very  much  impressed  by  the  relative  sterility 
due  to  the  large  number  of  women  who  are  "taking  precautions" 
because  they  do  not  want  to  have  another  Caesarean  section.  I  think 
that  this  fear  of  a  second  Caesarean  is  largely  due  to  the  attitude  that 
that  we  ourselves  have  taken  towards  this  operation.  Up  to  fairly 
recent  years  it  has  been  regarded  as  a  wonderful  operation  ;  a  great 
fuss  was  made  of  it,  in  a  nursing  home  every  nurse  would  be  brought 
in  to  see  it,  and  finally  even  the  baby  would  be  named  after  the  surgeon 
who  did  the  operation.  Can  we  be  surprised  that  the  patient  and  her 
husband  take  the  view  that  having  got  through  such  a  marvellous 
operation  successfully  they  are  not  going  to  take  the  risk  again  !  They 
are  going  to  leave  well  alone.  For  the  last  few  years  I  have  im- 
pressed upon  patients  that  it  is  one  of  the  safest  and  easiest  operations 
in  surgery,  that  they  can  easily  have  a  second  or  a  third,  and  I  never 
now  advise  sterilization.  As  a  result  of  this,  hardly  any  of  my 
patients  are  "taking  precautions,"  and  at  the  present  moment  nine  of 
them  are  pregnant. 

The  cases  that  are   serious,  that  may  be  most  serious  both  for  the 
mother  and  the  child,   are  those  that  come  into  the  hospital,  having 
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been  in  labour  for  three  or  four  days,  and  on  whom  repeated  attempts 
at  delivery  have  been  made.  If  the  child  is  still  alive  I  do  a  Cassarean, 
and  Dr.  Blair  Bell  may  be  interested  to  know  that  for  some  years  now 
I  have,  in  those  cases  probably  septic,  poured  a  jug  of  biniodide  lotion 
through  the  uterus.  I  swab  it  out  thoroughly  with  the  lotion,  and  on 
pouring  in  from  above  through  the  uterine  incision  the  lotion  runs  out 
freely  through  the  dilated  cervix  below.  I  believe  that  by  adopting 
some  such  method  as  this  we  can  operate  on  cases  that  otherwise  would 
require  craniotomy,  and  so  save  a  number  of  infants. 


Dr.    FOTHEEGILL. 

Now  that  Ctesarean  section  is  done  for  so  many  conditions  quite 
apart  from  mechanical  obstruction,  the  question  of  the  scar  assumes 
great  importance  no  doubt.  Still  it  should  be  approached  with  common 
sense,  and  we  should  endeavour  to  take  advantage  of  the  experience  of 
others.  A  good  deal  of  investigation  done  by  Americans  during  recent 
years  led  up  to  the  conclusion  that,  in  the  absence  of  mechanical 
obstruction,  and  if  the  recovery  from  previous  sections  has  been  free 
from  fever,  all  that  is  stricth'  necessary  at  subsequent  labours  is  to 
keep  the  patient  under  skilled  observation.  The  points  brought  out  in 
the  present  discussion  do  not  appear  to  warrant  any  advance  from  this 
position.  I  think  that  perhaps  too  much  stress  has  been  laid  upon 
details.  I  have  sutured  with  silk  and  with  various  kinds  of  catgut, 
and  on  subsequent  occasions  have  seldom  found  fault  with  the  scars. 
I  now  sew  up  with  anything  that  the  nurse  gives  me.  Adhesions 
are  avoided  by  making  the  incision  in  the  abdominal  wall  high  up, 
half  of  it  being  above  the  umbilicus.  Thus  when  the  uterus  has  been 
emptied  and  sutured,  the  visceral  incision  lies  below  and  not  opposite 
the  parietal  wound.  I  make  no  attempt  to  disinfect  the  uterine  cavity  or 
the  parturient  canal.  I  have  never  sterilized  except  in  the  case  of  one 
woman,  and  that  was  done  by  request  after  I  had  delivered  her  five  times 
by  Csesarean  section.  She  makes  her  living  as  a  "  child  dancer,"  having 
straight  legs,  though  her  backbone  is  sigmoid  in  form.  I  must  confess 
that  I  have  always  carefully  avoided  cutting  into  the  lower  uterine 
segment  on  account  of  its  proximity  to  the  vagina  and  to  the  bladder, 
and  because  of  the  multitude  and  size  of  the  venous  structures  which 
surround  it.  Thrombosis  of  the  sinuses  with  subsequent  embolism 
N — OB   10 


146        Gough :    Hiqoture  of  the  Caesarean  Section  Scar 

constitutes  to  my  mind  a  real  danger.  An  operator  should  not  be 
dominated  by  the  fear  of  raising  his  mortality,  and  those  who  interfere 
whenever  there  is  a  chance  of  saving  life  must  face  the  risks  of  occa- 
sional death.  But  one  should  not,  I  thmk,  undertake  extraneous  risks 
— namely,  risks  which  are  not  compensated  for  by  the  definite 
prospect  of  advantage  to  the  patient.  Thus  before  adopting  the 
incision  through  the  lower  uterine  segment,  one  would  like  to 
have  the  results  of  a  few  hundred  cases.     We  cannot  all  be  pioneers. 


Dr.    GoUGH. 

I  have  performed  Ciesarean  section  on  one  hundred  occasions,  in 
eighteen  cases  for  the  second  time  and  in  five  for  the  third  time.  All 
have  been  done  for  contracted  pelvis,  none  for  any  of  the  more  recent 
indications.  In  all  cases  I  have  used  twenty-day  catgut  as  suture 
material.  My  suture  has  been  a  continuous  one  in  two  layers,  the  first 
taking  in  the  inner  half  of  the  muscle,  just  missing  the  mucosa  ;  the 
second  taking  the  outer  half  of  the  muscle  and  the  peritoneal  edge. 
The  sutures  are  introduced  with  a  half -circle  Hagedorn  needle  and  a 
wide  hold  of  the  muscle  is  taken.  This  gives  a  firm  flat  approxima- 
tion of  the  cut  surfaces  throughout  the  depth  of  the  wound.  If  this 
object  is  obtained,  in  my  opinion  the  nature  of  the  suture  material 
matters  not  at  all.  All  repeat  operations  have  been  allowed  to  go  into 
labour  (one  for  seventeen  hours)  but  in  no  case  has  any  sign  of  threat- 
ening rupture  of  the  scar  been  noted.  In  one  or  two  cases  a  thinning 
of  the  scar  from  within,  as  described  by  Dr.  Munro  Kerr,  was 
present. 

I  should  expect  that  in  operations  done  for  toxannic  conditions, 
with  degeneration  of  the  uterine  muscle-fibres,  a  less  firm  union  would 
be  obtained.  As  these  are  the  very  cases  which  will  be  allowed  to  try 
to  deliver  themselves  in  future  labours  they  should  be  specially  liable 
to  rupture.  I  should  be  glad  if  INIr.  Eardley  Holland  can  tell  us 
whether  his  reported  cases  bear  this  out. 
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Dr.  W.  Fletcher  Shaw  (Manchester). 

At  this  late  stage  in  the  discussion  I  only   wish  to   mention   two 
points : — 

First,  the  Suture  Material. — I  always  use  chromic  catgut  and 
although  I  have  now  performed  this  operation  upon  150  patients 
I  have  only  had  one  ruptured  scar  in  a  subsequent  pregnancy,  and 
this,  in  a  patient  who  was  allowed  to  proceed  well  into  the  second  stage 
of  labour  with  the  intention  of  allowing  her  to  deliver  herself  by  natural 
forces,  the  Csesarean  section  having  been  performed  for  an  ovarian 
tumour  obstructing  labour  and  not  for  contracted  pelvis.  The  figures 
given  by  Mr.  Eardley  Holland  do  seem  very  convincing  that  catgut  is 
an  unsafe  suture  material  and  he  has  put  his  results  before  us  with  such 
a  freedom  from  bias  that  we  must  of  necessity  carefully  consider  this 
question.  To  do  this  thoroughly  it  is  necessary  to  consider  carefully 
each  of  the  cases  of  rupture  which  he  has  reported.  At  the  same 
time  I  cannot  help  thinking  that  some  abnormal  features,  other  than 
the  suture  material,  must  have  been  present  in  these  cases  of  rupture, 
as  all  the  members  taking  part  in  this  discussion  who  use  catgut  have 
had  so  few  cases  of  rupture  :  Dr.  Gough,  100  cases  ;  Dr.  Oldfield,  fifty 
cases  ;  Dr.  Fothergill,  a  large  number  ;  Dr.  Blair  Bell,  a  large  number ; 
all  without  rupture,  and  myself,  150  cases  with  one  rupture  ;  nor  have 
any  of  my  colleagues  at  St.  Mary's,  Manchester,  had  a  case  of  rupture 
during  this  time.  It  is  possible  on  further  investigation  that  the  cases 
of  rupture  published  may  have  been  septic,  have  had  a  toxemia,  been 
badly  sutured,  or  may  have  been  allowed  to  continue  long  in  labour. 

The  second  point  I  am  sorry  has  been  very  little  discussed  by  the 
previous  speakers  :  Is  it  justifiable  to  allow  a  patient  to  have  a  natural 
labour  after  Csesarean  section  ?  Ctesarean  section  is  now  frequently 
performed  for  conditions  other  than  contracted  pelvis,  placenta  prasvia, 
eclampsia,  &c.,  and  there  is  no  anatomical  reason  why  a  subsequent 
labour  should  not  be  ^jer  vias  naturales.  Since  1912  we  have  had 
four  patients  at  St.  Mary's  who  were  allowed  to  deliver  themselves 
naturally  after  Csesarean  section  at  a  previous  confinement  ;  three  were 
quite  successful,  but  the  fourth,  my  own  case,  ruptured  in  the  second 
stage.  This  is  the  only  case  of  rupture  of  the  scar  in  the  period  under 
revision  :  that  is  to  say,  all  the  scars  stood  the  strain  of  pregnancy, 
but  of  those  undergoing  the  strain  of  labour,  one  ruptured  out  of 
four — twenty-five  per  cent.     These  figures  are  very  small  and  it  may 
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be  a  long  time  before  we  have  another  case,  but  they  do  make  one 
pause  and  carefully  consider  before  recommending  normal  delivery 
after  previous  Caesarean  section. 

Dr.  J.    W.  Bride  (Manchester.) 

The  figures  for  Caesarean  section  at  St.  Mary's  Hospital,  Manchester, 
are  given  in  the  table  in  Mr.  Holland's  paper.  An  analysis  of  certain 
interesting  points  is  as  follows  :  Ninety-six  of  190  cases  treated  have 
not  become  pregnant  since  Caesarean  section,  that  is  a  relative  sterihty 
of  50' 5  per  cent.  Of  these  cases,  twenty-two  took  precautions  against 
pregnancy,  four  were  widowed,  and  three  died  of  non-pelvic  conditions 
at  a  later  date  ;  in  one  case  the  husband  had  been  on  active  service 
since.  This  accounts  for  thirty  out  of  ninety-six  not  becoming  pregnant. 
The  remaining  sixty-six  state  they  took  no  precautions,  therefore  the 
relative  sterility  is  reduced  to  34"7  per  cent.  Of  the  ninety-six  cases 
fifty-three  had  pyrexia,  i.e.,  55  per  cent. 

Patients  who  suhsequently  became  Pregnant,  and  were  delivered  hij 
Natural  Passages. — There  were  four  of  these,  two  were  delivered 
naturally,  one  of  one,  the  other  of  two  living  children.  The  third  had 
craniotomy  and  Caesarean  section  later  again.-  In  the  fourth  case,  the 
scar  ruptured  and  the  patient  died.  Thus  of  the  four  cases  in  which 
natural  delivery  was  attempted  there  was  a  mortality  of  twenty-five 
per  cent,  from  rupture  of  the  Caesarean  scar. 

Bepeated  Cesarean  Sections. — There  were  sixty-eight  cases.  In  each 
the  indication  for  Caesarean  section  was  contracted  pelvis,  with  five 
exceptions.  Twenty-one  were  allowed  to  go  into  labour  and  forty-seven 
were  not  in  labour.  There  was  no  case  of  rupture  of  the  scar.  In  only 
one  case  was  silk  used.  Forty-four  had  some  degree  of  pyrexia, 
i.e.,  66  per  cent. 

The  Case  of  Buptiire  of  the  Scar.—M.  S.  was  admitted  to  hospital 
on  November  24,  1916,  with  an  ovarian  cyst  obstructing  labour. 
Dr.  Shaw  performed  Caesarean  section  and  right  ovariotomy.  Early 
in  1919  she  was  seen  by  Dr.  Shaw  in  the  out-patient  department 
and  he  decided  to  let  labour  proceed  normally  as  there  was  no  pelvic 
contraction.  The  patient  was  admitted  in  labour  at  2.40  a.m.  on 
May  14,  1919,  and  in  good  condition.  Some  very  strong  pains  and 
slight  bleeding  from  the  vagina  occurred  at  5  a.m.  At  8  a.m.  the 
patient  had   a  running  pulse  of   140,   and  a   subnormal   temperature. 
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On  abdominal  palpation  it  was  obvious  that  the  uterus  was  ruptured 
and  she  was  immediately  taken  to  the  theatre  and  the  abdomen  opened. 
The  fcEtus  was  free  in  the  peritoneal  cavity  and  dead.  The  uterus  was 
inverted  through  the  old  scar  which  had  ruptured  and  the  placenta 
was  adherent  to  the  inverted  uterus.  The  peritoneal  cavity  was  full  of 
blood.  The  child  and  placenta  were  rapidly  removed,  the  inversion 
corrected  and  supravaginal  hysterectomy  performed  as  quickly  as 
possible.  The  patient  left  the  table  in  a  very  critical  condition,  and 
died  at  7  p.m.  from  collapse  and  shock. 

There  are  twenty-one  cases  pregnant  now.  The  only  comment  to 
be  made  is  that  several  of  these  cases  show  an  interval  from  child- 
bearing  which  corresponds  with  an  interval  of  absence  of  the  husband 
on  active  service. 

I  think  that  a  scar  in  any  part  of  the  body — just  as  a  puncture 
repair  is  a  weak  spot  in  a  pneumatic  tyre — is  liable  to  give  way 
under  strain,  and  it  would  appear  doubtful  to  me  if  it  is  ever  good 
practice  to  subject  a  scar  in  an  organ  so  liable  as  is  the  uterus  to 
excessive  distension  and  powerful  contraction  to  the  strain  of  labour. 

I  do  not  intend  to  discuss  the  question  of  suture  media,  but  simply 
state  that,  with  perhaps  half  a  dozen  exceptions,  two  layers  of  catgut, 
sometimes  chromicized,  have  been  used  in  all  the  cases  in  this  series. 

I  think  I  may  fairly  say  that  what  the  figures  of  the  St.  Mary's 
Hospital,  Manchester,  do  show  is  that  repeated  Caesarean  sections  may 
be  undertaken  many  times  with  impunity  and  the  risk  in  the  early 
stages  of  labour  appears  negligible.  I  assisted  Dr.  Fletcher  Shaw 
to  perform  Csesarean  section  for  the  seventh  time  on  the  same  patient 
last  year.  She  was  in  labour  four  or  five  hours  before  operation  and 
the  uterus,  though  adherent,  was  well  healed  in  the  scar.  She  was 
sterilized  on  this  occasion. 

Mr.    ( 'LI  1  FORD   Whitk. 

There  are  two  theoretical  considerations  that  have  an  important 
bearing  on  the  question  of  the  suture  of  the  Caesarean  incision.  The 
first  is  that  the  uterus  is  the  seat  of  intense  autolysis,  as  is  shown  by 
the  weight  diminishing  from  about  2  lb.  to  '2  oz.  in  a  few  weeks.  This 
autolysis  is  most  rapid  in  the  first  few  days  and  it  is  not  fair  to  expect 
an  absorbable  suture  like  catgut,  which  is  standardized  for  absorption  in 
ordinary  muscle,  to  withstand  digestion  in  an  organ  where  autolytic 
action  is  proceeding  with  such  violence. 
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Secondly,  a  continuous  suture  is  unsuitable  for  holding  the  wall  of 
the  uterus  in  close  apposition  because  the  uterus  is  involuting  at  the 
rate  of  over  half  an  inch  in  twenty-four  hours.  Hence  a  5-in.  uterine 
incision  is  only  3  in.  long  on  the  fourth  day  and  therefore  any  con- 
tinuous suture  must  become  slack  and  incapable  of  holding  the  uterine 
wall  closely  together.  This  applies  to  some  extent  to  the  use  of  mattress 
sutures.  As  the  uterus  is  diminishing  so  rapidly  in  size,  the  interrupted 
sutures  must  be  tied  much  more  tightly  than  is  usual  in  other  surgical 
procedures,  otherwise  they  will  become  loose  in  a  few  days.  The 
rhythmic  contractions  and  relaxations  of  the  uterus  will  accentuate  this 
tendency. 

It  would  seem,  therefore,  on  theoretical  grounds  that  a  weak  scar  is 
particularly  likely  to  occur  (1)  with  catgut,  and  (2)  when  continuous 
sutures  are  employed,  and  conversely,  a  strong  scar  should  result  when 
a  non-absorbable  interrupted  suture  is  employed. 

My  personal  experience  is  of  seventy  cases  of  Caesarean  section.  Of 
these,  eight  were  Caesarean  hysterectomies,  leaving  sixty-two  cases  in 
which  the  scar  might  yield.  None  were  sterilized.  In  every  case  I  have 
used  interrupted  sutures  of  silk  or  linen  thread.  I  have  never  seen  or 
heard  of  any  yielding  of  the  scar  in  any  of  these  cases.  Of  the  sixty- 
two  cases  seven  had  more  than  one  Ceesarean  operation— two  patients 
having  Caesarean  section  performed  three  times,  and  five  on  two  occa- 
sions. In  each  case  the  scar  was  sound  and  in  only  one  was  the  scar 
very  easily  noticeable.  In  addition  to  these,  several  cases  have  come 
to  my  knowledge  where  patients  have  had  normal  or  forceps  deliveries 
after  CaRsarean  sections  for  eclampsia  or  placenta  praevia,  and  in  no  case 
has  there  been  symptoms  or  signs  of  rupture.  In  one  case  of  Caesarean 
section  for  eclampsia  in  two  successive  pregnancies  the  scar  was  not 
found  to  be  weakened  when  seen  at  the  second  operation.  This  shows 
that  toxaemia  does  not  necessarily  cause  imperfect  uterme  union. 


Dr.  Lapthorn  Smith. 

I  should  like  to  say  a  few  encouraging  words  on  the  success  attending 
Caesarean  section.  I  fear  lest  the  figures  given  may  unduly  depress  the 
younger  members  present.  With  regard  to  the  suture  material, 
Pagenstecher's  celluloid  linen  thread  seems  to  possess  all  the  advantages 
of  silkworm  gut  without  its  sharp  irritating  points.  I  have  used  it  for 
many  years. 
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Mr.  Eardley  Holland  (in  reply). 

Many  points  have  been  raised  in  the  wide  discussion  that  has  followed 
the  opening  papers  ;  most  of  these  have  been  already  dealt  with  by 
other  speakers  so,  especially  as  the  hour  is  late,  I  shall  confine  my  reply 
to  a  very  few  remarks. 

I  thmk  the  most  important  thing  that  has  been  unearthed  by  this 
collective  investigation,  apart  from  the  frequency  of  ruptured  scars,  is 
the  danger  of  catgut.  I  must  confess  to  a  feeling  of  disappointment 
that  my  figures  have  not  carried  conviction  to  all  the  catgut  users,  but  I 
feel  they  have  been  badly  shaken,  and  that  in  time  they  will  renounce 
this  dangerous  suture  material.  After  all,  it  is  difficult  for  a  surgeon 
who  has  been  employing  catgut  for  Csesarean  section  for  many  years 
without  accident  to  bring  himself  to  give  it  u[),  even  in  the  face  of  strong 
evidence  as  to  its  danger.  Personally,  I  believe  the  evidence  I  have 
brought  forward  is  incontrovertible.  If  asepsis  of  the  uterine  wound 
could  be  guaranteed  I  believe  catgut  might  be  a  suitable  material, 
although,  as  Professor  Munro  Kerr  and  Mr.  Clifford  White  have  pointed 
out,  the  intense  autolysis  which  occurs  in  the  puerperal  uterus  is  likely 
to  lead  to  the  rapid  absorption  of  catgut.  But  asepsis,  I  am  convinced, 
cannot  be  guaranteed  in  the  uterine  wound,  for  the  incision  is  into  a 
mucous  cavity  in  close  proximity  to  a  contaminated  area  (the  vulvo- 
vaginal tract). 

Silk  is  not  an  ideal  suture  material ;  silk  has  serious  disadvantages 
in  the  presence  of  sepsis  ;  as  is  well  known,  a  suppurative  process  goes 
on  almost  indefinitely  until  the  silk  sutures  either  come  away  or  have 
been  removed.  The  ideal  material  is  silkworm  gut,  which  is  an  inert 
substance  in  the  presence  of  bacteria.  Dr.  Herbert  Spencer's  remarks 
have  been  an  outstanding  feature  in  the  discussion  ;  he  has  always  been 
a  strong  opponent  of  catgut  and  what  he  has  said  will  have  a  great 
effect  on  the  opinion  that  those  present  will  carry  away  with  them. 
Dr.  Spencer  would  have  liked  the  period  I  selected  for  investigation  to 
have  been  extended  backwards,  including  earlier  years ;  the  almost 
insuperable  objection  to  this  is  the  difficulty  in  following  up  patients 
who  were  operated  upon  at  so  remote  a  period  ;  as  it  was,  the  follow-up 
success  was  not  more  than  70  per  cent.  Mr.  Oldfield,  an  inveterate 
user  of  catgut,  and  one  who  I  am  afraid  will  be  slow  to  reform,  complains 
that  catgut  has  been  attacked  severely ;  it  may  have  been  attacked 
severely,   but  I   maintain  that  it  has  been  attacked  fairly,  justly  and 
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without  prejudice.  He  asks  me  if  the  immediate  results  of  the  operation 
were  worse  after  silk  than  after  catgut.  I  will  examine  the  lists  of 
cases  and  see  if  I  can  throw  any  light  upon  this  point  and  will  let  him 
know.  Mr.  Gough  has  made  a  good  point  when  he  asks  if  the  scar  is 
especially  liable  to  rupture  when  the  operation  has  been  performed  for 
eclampsia  or  albuminuria.  In  the  eighty-seven  reported  cases  in  which 
the  indication  was  mentioned  the  operation  was  performed  for  these 
indications  on  fourteen  occasions,  and  in  the  eighteen  cases  of  rupture 
reported  in  the  present  series,  on  three  occasions.  These  figures  tend 
to  support  Dr.  Gough's  view  that  toxaemia  of  pregnancy  may  interfere 
with  the  healing  of  the  incision.  Dr.  Blair  Bell  asks  me  if  the  catgut 
that  was  used  in  the  fifteen  cases  of  rupture  was  plain  or  chromic  ;  it 
was  chromic  in  all  cases.  I  am  favourably  impressed  by  his  method 
of  suturing  the  wound  by  mattress  sutures,  and  will  certainly  try  it  in 
future  cases.  The  question  of  sterility  following  the  operation  has  been 
mentioned  by  several  speakers,  notably  by  Dr.  Bride  and  Dr.  Lionel 
Phillips.  Both  of  these  speakers  have  gone  into  the  question  in  some 
detail  in  their  lists  of  cases,  and  I  am  in  complete  agreement  that  the 
figures  want  very  careful  interpretation  before  an  opinion  is  arrived  at  ; 
the  point  is  well  worth  working  out,  and  this  can  be  done  at  leisure 
from  the  tables,  when  they  are  published  in  full  in  the  Proceedings. 
Mr.  Furneaux  Jordan's  remarks  on  sterility  have  made  a  great 
impression  on  me. 

I  wish  once  more  to  lay  stress  on  the  necessity  of  working  in  large 
figures  for  coming  to  any  decision  in  the  matters  that  have  been  under 
discussion.  A  small  sample  of  cases  may  give  the  most  misleading 
results,  as,  for  example,  the  London  Hospital  sample,  which  gave  a 
rupture  percentage  of  16,  in  contrast  with  other  lists  which  gave  a 
rupture  percentage  of  zero. 

In  conclusion,  I  wish  once  more  to  give  my  most  sincere  and 
heartfelt  thanks  to  my  fellow  obstetricians  in  Great  Britain,  who  have 
so  generously  responded  to  my  call  for  a  collective  investigation.^  The 
collection  of  these  lists  has  occasioned  an  amount  of  careful  work  to 
those  who  have  undertaken  the  task.  It  is  the  utmost  gratification  to 
me,  as  I  am  sure  it  is  to  them,  that  our  united  work  has  been  so 
successful,  and  has  revealed  so  many  outstanding  facts  in  a  subject  of 
such  immense  importance  to  all  of  us. 
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Professor  Muneo  Keer  (in  reply). 

I  thank  the  various  speakers  for  their  remarks  and  criticism  on  the 
papers  which  have  just  been  read  by  Mr.  Eardley  Holland  and  myself. 
The  arguments  advanced  against  the  incision  I  proposed  are  those 
I  expected.  I  specially  wish  to  thank  Dr.  Blair  Bell  for  his  criticism, 
and  for  having  given  the  incision  a  practical  trial.  I  think  Dr.  Bell's 
suggestion  of  making  a  curved  incision  instead  of  the  transverse  incision 
a  distinct  advantage.  I  am  surprised,  however,  that  Dr.  Bell  should 
desist  from  the  lower  segment  incision  because  he  had  to  deal  with 
a  placenta  prtevia,  for  after  all  in  40  per  cent,  of  cases  of  the  ordinary 
longitudinal  incision  the  placenta  is  directly  encountered  over  the 
incision  ;  it  is  really  a  placenta  prsevia  qua  this  incision. 

As  regards  the  other  case  in  which  there  was  varicosity  of  the  veins 
over  the  lower  segment,  I  do  not  think  that  need  have  been  considered 
a  contra-indication.  In  many  cases  of  ordinary  Csesarean  section  one 
finds  the  vessels  considerably  distended  over  the  anterior  uterine  wall. 
I  have  not  found  any  trouble  with  the  bladder,  or  any  subsequent 
cystitis,  or  that  cystitis  is  more  liable  to  occur  in  the  eighteen  cases 
where  I  have  employed  the  lower  uterine  segment.  I  wish  it  to  be 
understood  that  I  have  no  absolute  convictions  regarding  this  incision. 
Time  only  will  show  whether  or  not  it  gives  a  sounder  cicatrix.  It  may 
be  that  in  five  or  ten  years  I  will  be  convinced  that  it  does  not  possess 
the  advantages  that  at  present  I  believe  it  to  possess.  I  am  convinced, 
however,  that  a  sounder  cicatrix  will  be  secured.  The  only  matter 
regarding  which  I  am  a  little  uncertain  is  whether  or  not  infection 
of  the  wound  is  more  likely  to  occur  with  this  incision  than  with 
the  longitudinal  incision,  a  very  important  point  indeed,  especially 
emphasized  by  Dr.  Fothergill.  So  far  I  have  had  one  death  in 
eighteen  cases. 

Finally,  I  desire  to  support  the  statement  made  by  Mr.  Eardley 
Holland  that  the  weakened  uterine  scar  from  the  ordinary  longitudinal 
incision  does  not  necessarily  contain  a  relatively  greater  amount  of 
fibrous  tissue.  In  connexion  with  this  matter,  I  would  mention  a  case 
of  uterus  bicornis  unicollis,  in  which  I  resected  the  uterus  and  made  a 
single  cavity,  approximating  the  cut  uterine  surfaces  with  threads  cJ" 
fine  silk.  This  patient  went  through  a  normal  pregnancy,  through  a 
prolonged  labour,  and  was  finally  delivered  with  forceps  of  a  living 
child,  although  the  child  was  injured  with  the  forceps  and  died  some 
N — OB  10a 


154  Kerr :    Rupture  of  the  Cc^sarean  Section  Scar 

twelve  days  later.  After  removing  the  placenta  I  passed  my  hand 
into  the  uterus  and  could  detect  a  distinct  ridge  over  the  posterior 
upper  and  anterior  wall  of  the  uterus.  The  patient  is  at  present 
pregnant  for  the  second  time.  I  hope  to  publish  this  case  after  her 
next  confinement. 


y  V 
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The   Pathology   of   Utero-placental  (Accidental)  Hcemorrhage.' 

By  GoEDON  Ley,  F.E.C.S. 

(From  the  Pathological  Institute  of  the  London  Hospital— Prof essot-  Hubert  M.  Tiirnhull.) 

At  the  meeting  of  the  Obstetrical  Section  of  the  Eoyal  Society  of 
Medicine  in  March,  1920,  I  read  a  paper  on  the  chnical  aspects  of 
accidental  haemorrhage  and  promised  the  paper  on  the  pathology.  Before 
I  describe  the  results  of  my  own  investigation  into  the  pathological 
processes,  I  shall  review  the  literature  which  has  already  been  published 
upon  this  aspect  of  the  subject. 

Keview  of  Literature. 

The  pathological  work  carried  out  by  numerous  investigators  has 
been  considerable.  The  uterine  musculature,  blood-vessels  and  decidua, 
and  the  placenta  have  come  under  notice  and,  further,  studies  of  the 
other  organs  at  necropsy  have  been  made.  It  seems  best  to  take  up 
these  structures  separately,  and  briefly  to  record  the  conditions  noted 
by  different  investigators.  The  uterine  musculature  has  been  particularly 
studied  by  Couvelaire,  1911  [9],  Essen-Moller,  1913  [12],  Whitridge 
Williams,  1915  [35],  Zarate,  1915  [38],  Seitz,  1903  [30],  and  von 
Weiss,  1897  [34].  The  decidua  by  Seitz  [30],  von  Weiss  [34], 
Schickele,  1904  [29],  Zarate  [38],  and  Biancardi,  1905  [5].  The 
uterine  blood-vessels  by  Whitridge  Williams  [35],  Seitz  [30],  von  Weiss 
[34],  and  Essen-Moller  [12].  The  placenta  by  Young.  1914  [37], 
Biancardi  [5],  Seitz  [30],  and  von  Weiss  [34].  The  organs  at  necropsy 
by  Couvelaire,  1912  [8],  Bar  and  Kervily,  1906  [3],  Hartmann,  1907 
[17],  and  von  Weiss  [34]. 

'  At  a  meeting  of  the  Section,  held  July  8,  1920. 
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The  Uterine  Musculature. 

Macroscopically,  peritoneal  ruptures  and  external,  superficial 
ruptures  of  the  myometrium  have  been  noted  by  von  Weiss  [34], 
Kouwer,  1908  [23] ,  Hicks,  1861  [18],  Engstrom,  1911  [ll],Lieven, 
1914  [24],  Zweifel,  1912  [32],  and  Shaw,  1914  [31],  and  have  been 
given  special  attention  by  Knauer,  1903  [22],  who  attributed  them  to 
sudden  severe  distension,  and  by  Fraipont,  1914  [14],  who  attributed 
them  to  intramuscular  haemorrhages,  diminished  elastiqity  and  friability 
of  the  uterine  wall. 

Inter-  and  I)itra-fascic2dar  Haemorrhages  in  the  Uterine  Musculature  : 
'' ApopUxie  2it('ro-placentaire"  Couvelaire,  1912  [8]. — These  have  been 
noted  by  numerous  authors,  particularly  by  Couvelaire  [8] ,  who  first 
accurately  described  the  condition.  Secondly,  by  Zarate  [38],  Fabre 
and  Bourret,  1912  [13],  Zweifel  [32],  Berggren,  1912  [4] ,  Spaeth, 
1913  [28],  Jennter,  1913  [19],  Fraipont  [14],  Clifford,  1914  [7], 
King,  1914  [21],  Young  [37],  Brandt,  1914  [6],  Shaw  [31],  Knauer 
[22],  Seitz  [30],  Targett,  1905  [33],  Le  Lorier,  1906  [25],  Bar  and 
Kervily  [3],  Keyworth,  1909  [20],  Munro  Kerr  [27],  and  Whitridge 
Williams  [35].  Haemorrhages  into  the  broad  ligaments  and  Fallopian 
tubes  have  also  been  described  by  Couvelaire  [8],  Whitridge  Williams 
[35]  and  Berggren  [4] .  Whitridge  Williams  described  an  extensive 
haemorrhage  into  the  right  ovary,  and  Couvelaire  described  and  illustrated 
in  colour,  one  case  where  there  were  numerous  punctiform  and  streaky 
haemorrhages  into  both  ovaries.  Microscopically  the  haemorrhage  into 
the  uterine  wall  is  described  by  all  authors  somewhat  as  follows  : — 

The  muscle  bundles  are  separated  and  split  into  little  bundles  by 
streaks  of  red  blood  cells  which  dissect  the  individual  bundles  and, 
indeed,  often  separate  cell  from  cell.  These  haemorrhages  are  some- 
times more  numerous  near  the  peritoneum,  sometimes  near  the  decidua. 
They  are  usually  more  numerous  in  the  region  of  the  placental  site. 
Zarate  [38]  recorded  one  case  of  great  importance  as  it  gives  evidence 
of  the  presence  of  focal  haemorrhages  and  necroses  which  preceded  the 
accidental  haemorrhage.  In  a  case  of  accidental  haemorrhage  associated 
with  eclampsia  which  came  to  necropsy  he  found  both  recent  and  old 
haemorrhages  in  the  uterine  musculature.  He  says  :  "  The  antiquity  of 
the  haemorrhages  is  shown  by  their  differential  coloration  with  eosin. 
The  attention  is  attracted  by  the  great  quantity  of  connective  tissue 
surrounding  degenerated  muscle  bundles.  This  degenerated  tissue, 
associated   with  an  infiltration  bv  round  cells,  is  most  noticeable  in  the 
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areas  where  the  older  haemorrhages  are."  This  means,  I  take  it,  that 
there  have  been  an  infiltration  and  replacement  by  fibrous  tissue  of 
degenerated  muscle  in  the  region  of  the  older  haemorrhages. 

Oedema  of  the  inter-fascicular  connective  tissue  has  been  described 
as  frequently  present  by  many  authors,  especially  by  Couvelaire  [9]  and 
Whitridge  Williams  [35] . 

Leucocytic  infiltration  of  the  musculature  is  noted  particularly  by 
von  Weiss  [34]  who  held  that  it  was  the  cause  of  the  condition.  In  his 
specimens  the  inner  layers  of  the  uterine  musculature  showed  the  most 
marked  leucocytic  infiltration,  that  in  the  outer  layers  being  of  the 
nature  of  a  perivascular  infiltration.  It  is  significant  that  in  four  out  of 
the  five  cases  in  which  the  uterus  was  examined,  it  had  been  plugged 
during  life  with  iodoform  gauze.  This  alone  would  give  rise  to 
leucocytic  infiltration.  The  case  that  was  not  plugged  showed  the 
least  leucocytic  infiltration.  Two  of  his  cases  showed  an  increase  in  the 
connective  tissue  of  the  uterine  wall.  Leucocytic  infiltration  of  the 
musculature  of  slight  degree  around  the  older  haemorrhages  is  also 
recorded  by  Zarate  [38]  in  one  case,  to  a  slight  extent  beneath  the 
decidua  in  one  case  by  Seitz  [30] ,  and  in  one  case  to  a  slight  extent 
with  a  perivascular  distribution  by  Couvelaire  [8].  It  is  recorded  as 
absent  by  Berggren  [4],  Essen-Moller  [12],  Couvelaire  [8],  and 
Whitridge  Williams  [35]. 

Degeneration  of  the  Individual  Muscle  Fibres  is  recorded  by  Seitz 
[30]  in  two  cases,  by  Hartmann  [17],  and  in  one  case  by  Zarate  [38] » 
who  said  "  some  of  the  muscle  fibres  were  entirely  degenerated.  Others 
showed  the  characteristic  vacuolation  of  fatty  degeneration."  Degenera- 
tion was  not  noted  by  Couvelaire  [8],  Essen-Moller  [12],  Whitridge 
Williams  [35],  or  Young  [37]. 

The  Uterine  Blood-vessels. 

Changes  in  the  blood-vessels  were  noted  by  Whitridge  Williams 
[35]  and  Seitz  [30] .  They  were  found  in  the  smaller  blood-vessels  by 
Whitridge  Williams  in  two  cases,  who  thus  described  them  :  "  In  some 
of  the  smaller  arteries  the  intima  was  swollen  and  projected  into  the 
lumen.  It  was  conspicuous  on  account  of  the  diffuse  blue  staining 
which  it  assumed.  In  such  areas  the  finer  architecture  of  the  vessel 
wall  was  disturbed  and  peculiar  defects  were  seen  which  appeared  as 
clear  circular  or  elliptical  zones,  while  in  other  places  irregular  blue 
granules  were  formed  which  stained  very  intensely  with  hsematoxylin. 
Throughout  these  areas  nuclear  fragmentation  and  atypical  arrangement 
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of  cells  was  observed.  In  several  places  defects  were  present  in  the 
intima  of  the  larger  arterioles  which  may  have  been  connected  with 
the  haemorrhagic  areas  in  their  vicinity.  In  the  walls  of  many  of  the 
larger  veins  free  haemorrhage  had  occurred,  just  beneath  the  endothelium, 
which  communicated  freely  with  the  haemorrhagic  effusions  between 
the  muscle  fibres.  Similar  changes  did  not  exist  in  the  main  blood- 
vessels." "  In  conclusion,"  he  said,  "  careful  study  of  the  arterial 
lesions  in  my  specimen  has  led  me  to  believe  that  they  are  toxic  in 
origin  and  are  due  to  the  action  of  some  substance  circulating  in  the 
blood,  which  possibly  also  produces  changes  in  the  smallest  arterioles 
and  capillaries  which  permit  the  escape  of  blood  into  the  tissues  just  as 
is  observed  in  certain  varieties  of  snake  poisoning." 

Seitz  found  changes  in  the  blood-vessels  beneath  the  placenta  of 
the  nature  of  a  marked  proliferation  of  the  vascular  endothelium  with 
narrowing  of  the  lumen. 

The  vascular  changes  described  by  Seitz,  and  the  changes  in  the 
vessels,  apart  from  haemorrhage,  which  were  described  and  figured  by 
Whitridge  Williams,  appear  to  be  identical  tvith  those  normally  taking 
place  in  the  sub-placental  vessels  at  or  about  term  ;  they  have  been 
described  in  full  by  Goodall,  1910  [39] .  Lacerations  of  the  walls  of 
some  of  the  blood  sinuses  were  noted  by  Couvelaire  [8].  By  many 
authors  the  blood-vessels  are  described  as  being  normal,  noticeably 
by  Couvelaire  [8],  Berggren  [4],  Essen-Moller  [12],  Fabre  and 
Bourret   [13]. 

The  Decidua. 

Haemorrhage  Into  the  decidua  has  been  noted  by  all  observers. 
Such  haemorrhage  is,  of  course,  a  natural  association  of  labour. 

Leucocytic  infiltration  of  the  decidua  has  been  noted  by  many 
observers,  especially  by  von  Weiss  [34],  Seitz  [30],  who  recorded  its 
presence  in  one  case  but  not  in  another,  and  Biancardi  [5] ,  who 
described  it  as  more  or  less  well  marked  in  two  of  nine  cases.  Yon 
Weiss  in  several  of  his  cases  found  extreme  leucocytic  infiltration  of 
the  uterine  but  not  of  the  placental  decidua.  This  infiltration  was 
conspicuous  only  in  the  cases  in  which  the  uterus  had  been  packed 
with  iodoform  gauze  and  was  present  in  all  such  cases.  With  little 
doubt  the  packing  was  responsible  for  the  infiltration.  Inflammatory 
decidual  changes  were  not  present  in  the  cases  described  by  Couvelaire 
[8],  Berggren  [4],  Essen-Moller  [12],  Whitridge  Williams  [35], 
■Gottschalk,  1897  [16],  and  Zarate  [38].  No  micro-organisms  were 
found  by  any  observer. 
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Degenerative  changes  in  the  decidua  were  observed  by  Seitz  [30], 
who  considered  the  retroplacental  hgemorrhage  to  be  a  phenomenon 
secondary  to  decidual  necrosis  or  inflammation.  He  stated  that  "  where 
the  haematoma  is  intraplacental  the  decidua  is  still  necrosed.  Such 
necrosis  cannot  be  due  to  compression  by  the  hsematoma.  We  have 
found  the  cause  of  the  pathological  changes  in  the  placenta  to  reside 
in  the  inflammation  and  degeneration  of  the  decidua  basalis."  He 
considered  the  degeneration  of  the  decidua,  which  he  found  most 
marked  in  the  decidua  basalis,  to  be  due  to  vascular  changes  or 
chemico-toxic  influences.  Von  Weiss  [34]  described  extensive  decidual 
necrosis  in  one  case,  focal  decidual  necrosis  in  two  cases,  and  no  necrosis 
in  two  cases.  The  necrosis,  when  present,  was  always  most  marked 
in  the  decidua  basalis.  Decidual  degeneration  was  also  described  by 
Schickele  [29],  who  attributed  it  to  a  lack  of  blood  supply  to  the 
decidua,  which  produced  a  slow  necrosis.  This  lack  of  blood  supply 
he  considered  to  be  in  part  the  result  of  uterine  contractions,  in  part 
the  result  of  thrombosis  of  the  subplacental  sinuses.  He  said  that 
"  owing  to  the  lack  of  knowledge  of  the  changes  in  the  blood-vessels 
towards  the  end  of  pregnancy  one  was  not  able  to  attribute  the  decidual 
changes  (necrosis)  to  pathologic  changes  in  the  blood-vessels,  but  there 
is  a  definite  poverty  of  blood-vessels  in  the  region  of  the  placental  site. 
There  is  seen  a  defective  nutrition  of  the  decidua  and  a  slow  necrosis." 

Biancardi  [15]  in  nine  placentae  from  cases  of  accidental  haemor- 
rhage found  in  the  decidua  hsemorrhagic  foci  in  various  stages  of 
retrogression,  deposits  of  fibrin,  distension  and  thrombosis  of  blood- 
vessels, and  thickening  and  degeneration  of  the  decidual  elements, 
varying  from  cloudy  swelling  to  complete  necrosis.  "  These  changes 
are,"  said  he,  "  always  more  marked  in  the  region  of  placental 
detachment."  He  considered  the  decidual  degeneration  to  be  the  cause 
of  the  placental  changes  which  he  described  in  detail.  He  admitted, 
however,  that  apart  from  haemorrhages  and  leucocytic  infiltration,  these 
decidual  changes  are  found  in  the  decidua  of  the  normal  placenta.  He 
attributed  the  decidual  degeneration  to  deciduo-ovular  toxic  products 
or  foetal  toxins. 

Gaston  [15]  found  that  Nitabuch's  fibrin  layer  was  thickened  and 
the  decidual  cells  were  blurred  and  contained  poorly  stained  nuclei. 
He  considered  that  decidual  haemorrhage  was  the  primary  cause  of 
placental  separation.  Gottschalk  [16]  found  "  extensive  decidual 
degeneration  in  excess  of  the  normal  with  focal  areas  of  complete 
necrosis.    Emboli,  some  recent  some  old,  in  the  decidual  blood-vessels." 
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He  considered  that  the  thrombosis  was  secondary  to  necrosis  of  the 
vessel  walls  and  that  this  in  turn  was  secondary  to  defective  decidual 
blood  supply.  The  hsemorrhages  he  attributed  to  local  increase  of 
blood-pressure,  the  result  of  occlusion  of  capillaries.  He  was  of  opinion 
that  "  the  kidney  of  pregnancy  "  and  retroplacental  haemorrhage  were 
secondary  to  decidual  necrosis,  this  in  turn  being  due  to  defective  blood 
supply.  The  renal  changes  he  considered  to  be  'set  up  by  liberated 
albuminuric  poisons. 

Placental  Changes. 

The  changes  in  the  placenta,  described  by  many  authors,  consist 
purely  of  the  various  stages  of  infarction.  They  have  been  carefully 
studied  by  James  Young  [37].  Apart  from  stages  of  infarction,  which 
are  mentioned  by  all  authors,  little  else  has  been  described.  Essen- 
Moller  [12]  stated  that  the  degenerative  changes  found  in  the  placenta 
are  not  characteristic  of  utero-placental  apoplexy  but  may  occur  in 
other  conditions  as  well.  Gaston  [15]  found  thick  vessels  in  the  villi, 
but  no  peri-  or  endarteritis.  Seitz  [30]  found  round-celled  infiltration 
of  those  villi  which  lay  in  contact  with  the  degenerated  decidua,  and 
considered  this  to  be  "  injiammatlo  per  contiguitatem."  He  also  noted 
fibrous  hypertrophy  of  von  Franque  (concentric  stenosis)  of  the  vessels 
in  villous  stems  near  infarcts,  and  considered  it  secondary  to  vascular 
stenosis  and  occlusion  in  the  infarcted  area.  He  further  found  syncytial 
hyper-activity  in  one  case.  This  latter  condition  was  also  noted  by  von 
Weiss  [34]  in  two  cases.  The  paucity  of  changes  described  in  the 
placenta,  apart  from  those  due  to  infarction,  is  noteworthy,  when  one 
considers  the  numerous  changes  described  by  various  authors  in  the 
other  structures  discussed. 

Changes  in  other  Organs. 

Excluding  those  cases  in  which  the  condition  was  associated  with 

eclampsia  there  are  not  many  recordedfcases  in  which  changes  in  the 

organs  are  described.  Bar  and  Kervily  [3]  recorded  a  case  which  is 
of  such  importance  that  I  (juote  it  at  length. 

A  Vl-gravida ;  thirty  weeks  pregnant.  A  typical  case  of  internal  haemor- 
rhage treated  by  de  Eibes'  bag.  Patient  became  worse.  Caesarean  section 
performed.  Uterus  contracted  well.  Sutured.  Death.  Necropsy :  The  liver 
was  pale  and  yellowish,  suggesting  an  early  fatty  change.  The  centres  of  the 
lobules  appeared  as  yellow  dots.  There  were  no  hgemorrhages.  Microscopically 
in  the  portal  zones  the  liver  cells  were  normal.     In  the  central  zones  the  liver 
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cells  were  shrunken  and  often  ragged.  The  cytoplasm  was  pale,  the  nuclei 
(sometimes  free,  sometimes  only  surrounded  by  a  little  shrunken  cytoplasm) 
•were  shrunken,  and  pale  or  hyperchromatic.  The  area  affected  was  the  inner 
half  of  the  lobule.  Sections  stained  with  osmic  acid  showed  fine  fatty  granules 
in  the  cells  throughout  the  liver,  but  more  numerous  in  the  cells  around  the 
central  veins.  The  kidneys  were  large  and  pale.  There  was  granular 
degeneration  of  the  cytoplasm  of  some  of  the  cells  of  the  convoluted  tubules. 
There  were  casts  in  the  tubules  of  the  loop  of  Henle. 

Bar  and  Kervily  arrived  at  the  follovi'ing  conclusion  from  this  case, 
that :  "  If  researches  show  that  hepatic  lesions  similar  to  these  are 
characteristic  of  uteroplacental  apoplexy  it  w^ill  be  proved  that  retro- 
placental  haemorrhages  are  not  merely  vaguely  allied  to  nephritis  but 
are  directly  allied  to  a  complex  state  w^hich  one  of  us,  Bar,  calls 
eclampsism." 

Von  Weiss  [34]  found  degeneration  of  the  renal  parenchyma  in 
three  cases.  In  one  the  epithelium  was  swollen  ;  there  were  hgemor- 
*rhages  and  granular  discoloured  hyperaemic  foci  devoid  of  nuclei.  In 
one  there  were  swelling  and  focal  necrosis  of  the  epithelium  of  the 
convoluted  tubules.  In  one  there  were  swelling  and  granular  opacity 
of  the  epithelium  of  the  convoluted  tubules,  the  lumina  being  frequently 
occupied  by  shed  cells  ;  there  were  also  focal  areas  of  destruction  of 
cells  and  disappearance  of  nuclei.  The  same  author  found  liver  changes 
in  two  cases.  In  one  the  liver  cells  were  swollen  and  discoloured  ;  in 
the  other  the  cells  were  large  and  swollen.  In  this  case  he  also  recorded 
subendocardial  ecchymoses. 

Knauer  [22]  found  subendocardial  ecchymoses  in  the  left  ventricle  in 
one  case,  subacute  nephritis  with  haemorrhage  in  the  second  case,  and 
chronic  nephritis  with  atrophy  of  the  kidneys  and  haemorrhages  into 
the  liver  in  the  third  case.  Hartmann  [17]  found  fatty  infiltration 
in  the  liver,  and,  in  one  case,  small  blood  extravasations  in  the  liver 
without  necrosis  or  thrombosis. 

Personal  Observations. 

My  material  consisted  of  three  uteri  removed  for  accidental 
hgemorrhage  from  Cases  27,  37  and  41  of  my  paper  upon  the  clinical 
phenomena,  of  the  kidney  and  liver  of  Case  27,  the  kidney  of  Case  37 
and  of  the  kidney,  liver,  myocardium,  diaphragm  and  spleen  of  Case  41. 
In  one  of  these  uteri  there  was  spontaneous  rupture.  Further,  I  have 
taken  as  controls  five  uteri  removed,  at  or  near  term,  before  or  after 
death :      (1)   A  uterus  removed   by  operation   from   a  case  of  rupture, 
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the  result  of  obstructed  labour  due  to  an  impacted  breech  presentation 
with  extension  of  the  legs.  (2)  A  uterus  removed  by  operation  from  a 
case  of  rupture  due  to  obstructed  labour.  (3)  A  uterus  from  a  case  of 
placenta  praevia  in  which  during  the  performance  of  bipolar  version  the 
placenta  was  widely  separated.  A  leg  was  then  brought  down.  The 
uterus  was  at  the  time  in  a  state  of  atony  produced  by  chloroform. 
There  resulted,  therefore,  extensive  intra-uterine  hsemorrhage,  which 
caused  the  death  of  the  patient  in  less  than  a  quarter  of  an  hour.  The 
uterus  was  removed  immediately  after  death  and  showed  no  micro- 
scopical change.  (4)  A  uterus  removed  by  operation  from  a  case  of 
rupture.  In  this  case  there  was  no  absolute  obstruction  although  there 
was  considerable  delay  and  slow  advance  due  to  a  minor  degree  of 
contraction  of  the  pelvic  outlet.  There  was,  further,  a  very  considerable 
degree  of  albuminuria,  which  disappeared  after  removal  of  the  uterus. 
(5)  A  uteras  removed  post  mortem  from  a  case  of  rupture  extending 
from  a  traumatic  laceration  produced  by  a  manual  dilatation  of  the 
cervix. 

These  two  series  of  cases  have  been  divided  into  two  groups : 
(A)   Cases  of  accidental  haemorrhage  ;    (B)   Control  cases. 

In  the  following  description  of  the  macroscopic  and  microscopic 
changes,  the  macroscopic  reports  of  the  control  cases  are  omitted, 
because  in  these  no  macroscopic  change  was  observed,  except 
haemorrhage  and  oedema  along  the  edge  of  the  rupture. 

GROUP  A.— CASES  OF  ACCIDENTAL    H.EMOKEHAGE. 
Case  A1,  S.D.  1170,  1917^  (Case  27  of  Clinical  Paper).^ 

Macroscopical  Examination. 

A  uterus  16  cm.  long  by  12  cm.  from  side  to  side  by  8'5  cm.  from 
before  backwards.  Its  inferior  limit  is,  on  the  posterior  surface,  a 
horizontal  line  of  operative  incision  8  cm.  long.  The  rest  of  the  inferior 
limit  is  represented  by  a  ragged  tear  with  thinned  edge.  This  tear 
passes  through  the  lower  uterine  segment  and  is  horizontal  save  to  the 
left  where  there  projects  downwards  a  triangular  tongue  of  tissue 
measuring  7  cm.  in  length  and  3  cm.  across  its  base  ;  the  apex  of  this 
tongue  is  part  of  the  cervical  lip.     There  is  subperitoneal  blood  infiltra- 

'  The  terms  S.D.  and  P.M.  and  the  figures  following  them  refer  to  the  Surgical  Depart- 
ment and  Post-mortem  legend  of  the  London  Hospital  Pathological  Institute. 

-  See  Proceedings,  1919-20,  xiii,  p.  178. 
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tion  extending  upwards  from  the  edge  of  the  tear  for  a  distance  of 
5  cm.  upon  the  anterior  wall.  A  similar  infiltration  is  present  through- 
out both  broad  ligaments  and  extends  inwards  beneath  the  uterine 
peritoneum  of  the  posterior  surface  for  a  distance  of  5 '5  cm.  on  the  left 
side,  and  4  cm.  on  the  right  side.  There  are  faint,  irregular  subperi- 
toneal haemorrhages  (up  to  1  cm.  diameter)  scattered  over  the  anterior 
wall  of  the  upper  body  and  over  the  fundus  uteri.  The  muscularis 
varies  from  a  thickness  of  5  cm.  at  the  fundus  to  2" 5  cm.  at  the  lower 
limit.  A  central  vertical  section  reveals  :  In  the  muscularis  of  the 
fundus,  at  a  depth  of  1  cm.  from  the  peritoneal  coat,  an  irregular 
hsemorrhagic  area,  '2'5  cm.  long  by  0'3  cm.  deep  ;  in  the  anterior  wall  a 
haemorrhagic  area  H  cm.  from  above  downwards  by  2'5  cm.  deep.  The 
latter  haemorrhagic  area  involves  the  total  depth  of  the  wall  save  for  the 
outer  2  cm.  (and  the  inner  0"5  cm.)  ;  it  is  slightly  raised  above  the 
surrounding  cut  surface  and  crimson  in  colour,  finely  mottled  towards 
its  inner  margin  with  translucent  grey  ;  it  is  considerably  softer  than 
the  surrounding  muscularis  ;  it  is  limited  internally  by  a  very  definite 
wavy  band  of  more  swollen,  less  haemorrhagic,  pinkish  grey,  soft 
muscularis ;  2  cm.  above  the  horizontal  tear  there  is  a  small,  irregular, 
ill-defined  haemorrhage  0"9  cm.  by  0'3  cm.  Parallel  vertical  sections 
show  even  more  extensive  ha?morrhage  than  in  the  areas  described. 
The  placental  site  is  situated  upon  the  anterior  wall ;  it  measures  6  cm. 
by  5"3  cm.  and  lies  internal  to  the  hfemorrhagic  area  in  the  anterior 
wall.  The  lower  margin  of  the  placental  site  is  6  cm.  above  the  edge 
of  the  tear.  The  tubes  and  ovaries  are  normal.  There  is  a  corpus 
luteum  (1"4  cm.  by  1  cm.)  with  glossy  fibrous  centre  (0'6  cm.  diameter) 
in  the  left  ovary. 

A  Piece  of  Liver  (5'5  cm.  by  3  cm.  by  0'8cm.). — It  is  clay  coloured. 
The  parenchyma  is  swollen ;  the  lobular  pattern  distinct.  The 
periphery  of  each  lobule  is  outlined  by  a  pale  brown  rim. 

Tiuo  Portions  of  Kidneij  (5'5  cm.  by  2"7  cm.  by  1'2  cm.). — The 
capsule  is  thin,  and  the  stripped  surface  perfectly  smooth.  The  cortex 
0*8  cm.  deep,  is  swollen,  clay-coloured  and  flecked  with  very  small, 
faint,  paler  dots.  Its  cortical  pattern  is  indistinct.  The  medulla  is 
1'2  cm.  deep. 

Microscopical  Examination. 

Portions  were  embedded  in  parafiin  and  after  cutting  were  stained, 
with  Ehrlich's  haematoxylin  and  eosin,  with  Weigert's  iron  haematoxylin 
and   van   (lieson's  mixture,  and   with  Weigert's  fuchselin  and  neutral 
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red.  Other  portions  were  cut  upon  the  freezing  microtome,  and 
sections  were  stained  with  Sudan  III  and  hgematoxyhn.  Sections 
(a) ,  (/;)  and  (c)  were  taken  from  the  anterior  wall  of  the  uterus ;  {d) 
from  a  small  hsemorrhagic  area  at  the  fundus ;  (e)  from  the  placental 
site ;  (/)  from  an  area  free  from  ha?morrhage ;  ig)  from  the  edge  of  the 
tear  in  the  uterus ;   (Ji)  from  kidney  ;   (*)  from  liver. 

Section  (a)  :  Anterior  Wall  of  Uterus. — The  surface  is  formed  by 
a  narrow  zone  of  decidua  vera.  Throughout  this  the  cells  are  dissociated 
to  a  greater  or  less  degree  and  many  are  shrivelled  and  devoid  of  nuclei. 
This  dissociation  in  places  appears  to  be  due  to  oedema,  clear  spaces 
separating  the  cells ;  elsewhere  the  interstices  between  the  cells  contain 
red  blood  corpuscles.  Necrosis  is  greatest  in  the  areas  of  haemorrhage. 
In  the  inner  sixth  of  the  myometrium  the  individual  muscle  fibres 
cannot  be  distinguished,  but  the  bundles  are  represented  by  a  vacuolated 
matrix  in  which  lie  a  very  few  tortuous  narrow  hyper-  and  hypo- 
chromatic  nuclei.  The  veins  are  engorged  and  there  are  a  few  areas 
of  hsemorrhage.  In  the  remainder  of  the  inner  third  a  few  portions  of 
the  muscular  bundles  show  similar  degeneration  and  necrosis.  Here, 
in  the  majority  of  the  muscle  bundles  the  cells  are  not  shrivelled  but 
are  sw^ollen ;  they  are  seldom  clearly  <Jefined,  and  absence  of  nuclei 
is  conspicuous.  There  are  many  hsemorrhages  ;  these  haemorrhages  are 
for  the  most  part  in  the  fibrous  intermuscular  septa.  The  degeneration 
and  necrosis  have  no  fixed  relation  to  the  haemorrhages.  In  the  middle 
and  outer  third  the  changes  in  the  muscle  are  very  similar  ;  defined 
cells  are  more  numerous  but  the  majority  of  these  are  greatly  vacuolated  ; 
others  are  hyaline.  There  are  haemorrhages  in  the  middle  and  outer 
third ;  they  are  more  numerous  in  the  middle  third,  but  here  are  scanty 
compared  with  those  in  the  internal  third.  In  the  outer  sixth  the 
bundles  are  widely  separated  by  oedema. 

There  is  an  infiltration  with  leucocytes  throughout  the  decidua,  this 
being  greatest  where  haemorrhage  is  absent.  There  is  considerable 
infiltration  throughout  the  myometrium,  chiefly  perivascular,  lying 
near  veins  and  capillaries.  The  majority  of  the  infiltrating  cells  have 
a  round  or  oval  nucleus  and  a  basophil  cytoplasm  which  is  frequently 
vacuolated  ;  there  are  also  a  very  few  neutrophil  leucocytes. 

In  sections  stained  with  Sudan  III,  fat  granules  are  demonstrated 
in  the  endothelium  of  a  few  capillaries  and  in  a  very  few  of  the 
infiltrating  cells,  but  not  in  the  muscle  fibres.  There  is  a  musculo- 
elastic  hypertrophy  of  the  intima  of  the  larger  arteries. 

Section  (b)  :    Anterior   Wall  of  Uterus. — This  section  includes  the 
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decidua  vera.  The  majority  of  the  muscle  bundles  in  the  inner  third 
of  the  myometrium  show  degeneration  and  necrosis  similar  to  those 
already  described.  In  the  central  third  of  the  myometrium  the  fibres 
in  a  few  bundles  are  ill-defined  and  vacuolated  or  shrivelled,  but  few 
have  lost  their  nuclei.  In  the  outer  third  are  very  few  fibres  which 
are  not  sharply  defined  and  apparently  healthy.  There  are  haemor- 
rhages in  the  decidua  and  several  haemorrhages  in  the  inner  third  of 
the  myometrium.  In  the  central  third  there  are  a  few  areas  of  haemor- 
rhage, and  in  the  outer  third  are  a  very  few  small  haemorrhages. 
The  haemorrhages  are  found  in  areas  of  degenerate  muscle,  but  there 
is  much  muscular  degeneration  independent  of  haemorrhage.  In  the 
outer  third,  greatest  in  the  outer  sixth,  is  an  oedematous  separation  of 
the  muscular  bundles.  Cellular  infiltration  similar  in  character  and 
distribution  to  that  seen  in  the  last  section  is  present.  The  decidual 
veins  are  partly  closed  by  intimal  proliferation.  Fat  is  confined  to 
a  very  few  endothelial  and  free  granule-cells. 

Section  (c)  .•  Anterior  Wall  of  Uterus. — This  section  also  includes 
the  decidua  vera.  Muscular  degeneration  and  necrosis  are  more 
extensive  than  in  either  of  the  two  preceding  sections.  They,  again, 
increase  in  amount  from  without  inwards,  almost  the  whole  of  the 
inner  third  of  the  myometrium  being  affected.  Haemorrhages  are 
confined  to  the  decidua  and  inner  third  of  the  myometrium.  QEdematous 
separation  of  muscle  bundles  is  again  conspicuous  in  the  outer  third. 
The  cellular  infiltration  is  also  present.  There  are  numerous  polygonal 
and  small,  narrow,  spindle  cells  loaded  with  fat  in  the  interstitial  tissue 
of  the  inner  third  of  the  myometrium ;  similar  cells  are  scattered 
throughout  the  outer  two-thirds.  A  very  few  of  these  spindle  cells 
are  of  larger  size,  and  may  be  atrophied  muscle  fibres. 

Section  (d)  :  Fundus  of  Uterus. — A  portion  of  myometrium  from 
fundus  uteri.  In  the  inner  third  are  extensive  necrosis  and  degeneration 
of  the  myometrium  together  with  slight  oedema.  In  the  central  third 
the  degeneration  is  slightly  less  and  the  oedema  is  greater.  In  the  inner 
half  of  the  outer  third,  separation  of  the  muscle  bundles  by  oedema  is 
very  conspicuous,  the  muscle  fibres  here  are  less  degenerated  but  are 
mostly  very  narrow,  pale  and  ill-defined.  In  the  outer  half  of  the  outer 
third  there  is  little  evidence  of  oedema  or  of  muscular  degeneration. 
There  are  a  few  haemorrhages  into  the  interstitial  tissue  of  the  middle 
third.  In  the  outer  third,  in  both  its  outer  and  inner  halves,  there 
are  numerous  large  haemorrhages.  Slight  cellular  infiltration  is  again 
present. 
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Section  (e)  :  Placental  Site  in  Uterus. — In  the  decidua  basalis 
wide  venous  spaces  are  filled  by  red  blood  and  clot.  There  is  much 
hsemorrhage  into  the  decidual  tissue.  In  the  inner  third  of  the 
myometrium,  degeneration  and  necrosis  of  the  muscle  are  extensive. 
A  conspicuous  feature  is  the  different  degree  to  which  different  fibres  in 
one  and  the  same  bundle  are  affected.  Thus,  there  are  many  bundles 
in  which  groups  of  fibres  are  swollen,   hyaline  and  nucleated,  whilst 


Fig.  1. 

Showing  extensive  focal  areas  of  necrosis  and  degeneration,  with  scattered  healthy 
muscle-fibres.     Slight  perivascular  infiltration. 

the  remaining  fibres  are  represented  by  a  vacuolated  area  almost  or 
completely  devoid  of  nuclei  (fig.  1).  The  nuclei  in  the  hyaline  fibres 
are  pyknotic.  Vacuolated  hyaline  fibres  are  also  present.  In  the 
central  and  outer  third  similar  degeneration  and  necrosis  are  present 
but  are  of  much  less  degree.  There  are  no  haemorrhages.  Infiltration 
with    neutrophil    leucocytes    is    very    great     in    the    decidua    and    is 
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conspicuous  in  the  inner  muscularis.  Towards  the  serosa  the  infiltra- 
tion decreases,  and  lymphocytes  become  much  more  numerous  than 
leucocytes. 

There  are  many  round  and  polygonal  cells  loaded  with  fat  in  the 
decidua.  In  the  myometrium  there  is  a  considerable  number  of  fat 
granule  cells  in  the  interstitial  tissue.  Narrow  spindle  cells  containing 
fat  also  lie  between  and  parallel  to  the  fibres  in  many  bundles  of  muscle. 
In  transversely  cut  muscle  bundles  the  majority  of  these  cells  are 
triangular  or  stellate  and  lie  between  muscle  fibres.  They  belong  to 
the  interstitial  tissue  and  some  at  any  rate  represent  the  endothelium 
of  capillaries. 

Section  if)  :  Non-hasmorrhagic  Uterus. — In  this  section  degeneration 
of  the  myometrium  is  much  less  obvious.  In  many  bundles,  however, 
and  more  especially  in  portions  of  bundles,  the  muscle  fibres  are  greatly 
vacuolated.  The  vacuolation  is  associated  with  karyolysis.  Hvaline 
degeneration  is  very  rare.  The  degeneration  is  slightly  greater  in 
the  internal  and  central  thirds.  There  is  no  haemorrhage  save  in 
the  decidua.  The  decidua  is  infiltrated  with  neutrophil  leucocytes, 
lymphocytes,  and  plasma  cells.  In  the  myometrium  there  is  a  slight 
perivascular  infiltration  with  lymphocytes,  larger  epithelioid  cells  and 
plasma  cells.  The  cytoplasm  of  some  of  the  epithelioid  cells  is 
vacuolated. 

Section  (g)  :  Edge  of  Tea?-  in  Uterus. — A  section  taken  at  right 
angles  to  the  long  axis  of  the  tear.  It  includes  endometrial  and  peri- 
toneal surfaces  for  about  2  cm.  to  the  side  of  the  line  of  cleavage.  The 
decidua  drops  towards  the  line  of  cleavage  so  that  the  line  of  cleavage 
measures  in  depth  one  quarter  of  the  depth  of  the  uterine  wall  at  the 
other  end  of  the  section.  For  4  mm.  from  the  line  of  cleavage  the 
whole  wall  is  represented  by  a  few  small  islands  of  degenerate  and 
necrosed  muscle,  narrow  dissociated  muscle  fibres,  and  widely  dis- 
sociated capillaries  lying  in  a  sea  of  blood.  In  places  there  are  many 
leucocytes  in  the  haemorrhage  and  to  a  less  extent  in  the  fragments  of 
tissue.  The  hasmorrhage  extends  beneath  the  decidua  throughout  the 
section,  affecting  rather  less  than  the  inner  half  of  the  myometrium.  It 
decreases  in  extent  as  it  passes  from  the  line  of  cleavage.  As  it 
decreases  the  fibres  in  the  muscular  bundles  become  less  and  less  dis- 
sociated, but  there  is  very  little  diminution  in  the  degeneration  and 
necrosis  of  the  muscle.  In  the  outer  half  of  the  myometrium  hemor- 
rhages are  absent  ;  the  bundles  are  separated  by  oedema  ;  there  is 
very  little  degeneration  of  muscle  fibres,  and  necrosis  is  confined  to 
some  of  the  more  internal  bundles. 
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Section  (h)  :  Kidney. — QEdema  is  indicated  by  separation  of  the 
tubules  from  one  another  and  from  their  basement  membrane.  The 
cells  of  the  first  convoluted  tubules  and  ascending  limbs  of  the  loops 
of  Henle  vary  in  size  and  are  frequently  ill-defined  and  vacuolated  or 
fragmented.  Numerous  nuclei  are  very  faintly  stained  and  shrivelled  ; 
pyknotic  nuclei  are  less  common  ;  cells  without  a  nucleus  are  frequent. 
In  many  first  convoluted  tubules  the  cells  are  almost  completely 
necrosed.  The  cells  of  the  second  convoluted  tubules  are  fatty  and 
usually  dissociated.  There  are  small  granules  of  fat  in  the  epithelium 
of  some  of  the  collecting  tubules.  In  the  discharging  tubules  the  cells 
show  perinuclear  vacuolation  and  frequently  complete  disintegration. 
There  is  no  cellular  infiltration. 

Section  (i)  :  Liver. — Small  sparse  fatty  granules  are  present  in  the 
hepatic  cells,  and  are  most  numerous  in  those  of  the  centres  of  the 
lobules. 

Case  A2,  S.D.  1135,  1918  (Case  37  of  Clinical  Paper). 

Macroscopic  Examination. 

A  uterus  amputated  through  the  upper  part  of  the  cervix  and 
hardened  in  formaldehyde.  It  measures  15  cm.  by  10  cm.  by  5  cm. 
The  wall  is  2  cm.  thick  at  the  fundus,  and  narrows  to  1'2  cm.  thick  at 
the  lower  extremity.  The  peritoneal  surface  is  smooth  and  pale,  save 
in  the  following  areas.  At  the  lower  extremity  of  the  anterior  surface 
is  a  patch  of  bright  red  haemorrhage  (3  cm.  diameter)  in  the  subserosa. 
Around  the  left  cornu  the  serosa  covers  a  bright  red  and  purple  patch 
(4"5  cm.  diameter).  On  the  right  cornu  is  a  blue  purple  area  (2  cm. 
diameter),  and  a  purple  area  (1  cm.  diameter)  lies  immediately 
behind  the  reflection  of  the  right  broad  ligament  near  its  centre.  The 
inner  surface  is  covered  with  a  velvety,  bright  red  membrane  save  for 
an  area  (12  cm.  by  8  cm.)  on  the  posterior  aspect;  here  the  surface  is 
ragged  and  deej)  red  ;  this  is  apparently  the  placental  site.  The  cut 
surface  here  is  pure  white  with  scattered  red  specks.  The  cut  surface 
in  the  upper  part  of  the  anterior  wall  is,  in  the  inner  1"5  cm.,  bright  red 
and  ragged.  An  incision  through  the  left  cornu  passes  into  the 
placental  site.  Here  on  the  cut  surface  there  is,  immediately  beneath 
the  serosa,  a  layer  0'5  cm.  deep,  in  which  white  myometrial  strands 
are  separated  by  wide  spaces  filled  by  fluid  red  blood  ;  subjacent  to  this 
is  a  layer  (0'8  cm.  deep)  of  white  tissue  in  which  are  scattered  narrow 
red  lines  (0'2  cm.  long)  ;  internal  to  this  is   1    cm.   of  hsemorrhagic  red 
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tissue.  An  incision  through  the  right  cornu  shows  some  narrow  clefts, 
filled  with  blood,  immediately  below  the  serosa  ;  in  the  remainder  of 
the  cut  surface,  white  bundles  are  separated  by  bright  red  lines.  In  the 
fundus,  in  the  centre  of  the  right  half,  the  inner  two-fifths  of  the  wall 
are  haemorrhagic  and  bright  red.  In  other  portions  of  the  wall  the 
cut  surface  shows  small  grey  areas,  separated  by  white  bands,  and 
no  red  areas.  Serial  transverse  sections  show  scattered  red  flecks 
in  the  wall  beneath  the  placental  site.  Other  parts  show  scattered 
red  flecks. 

Accompanying  specimen  is  a  piece  of  kidney  (6  cm.  by  2  cm.  by 
2  cm.).  Cortex  almost  white,  medulla  very  pale  purple.  Labyrinths 
somewhat  opaque  and  white. 

Microscopic  Examination. 

The  following  portions  were  taken  for  microscopic  sections :  (a) 
Pure  white  area  in  anterior  wall  of  uterus  ;  (6)  haemorrhagic  area  in 
upper  part  of  anterior  wall ;  (c)  left  cornu  (placental  site)  ;  {d)  haemor- 
rhagic area  in  left  cornu  ;  (e)  kidney.  The  sections  were  stained  by 
the  same  methods  as  in  Case  Al. 

Section  (a)  :  Non-haemorrhagic  Anterior  Wall  of  Uterus. — The 
decidua  consists  of  a  narrow  superficial  zone  of  spongy  tissue,  con- 
taining vascular  and  glandular  spaces.  There  is  no  cellular  degenera- 
tion. There  is  considerable  infiltration  with  lymphocytes  and  less 
numerous  neutrophil  leucocytes,  the  infiltration  being  especially  peri- 
glandular. There  are  no  haemorrhages  and  no  changes  in  the  walls  of 
the  blood  spaces. 

In  a  few  places  in  the  inner  third  of  the  myometrium  there,  are  a 
few  red  blood  cells,  immediately  outside  the  vessels.  There  is  wide- 
spread but  slight  perivascular  infiltration  with  lymphocytes,  larger 
mononuclear  cells  and  an  occasional  neutrophil  leucocyte.  The  infiltra- 
tion affects  the  whole  wall,  but  is  greatest  immediately  below  the 
decidua.  Certain  groups  of  muscle  fibres  are  narrower  than  others  and 
are  vacuolated.  The  nuclei  in  these  groups  are  faintly  stained  or  are 
absent.  These  changes  are  most  extensive  in  the  inner  quarter.  There 
is  intimal  proliferation  in  a  few  large  veins.  A  section  stained  with 
Sudan  III  shows  fine  granules  of  fat  filling  the  cytoplasm  of  free 
granule  cells  in  the  fibrous  tissue.     The  muscle  cells  are  free. 

Section  (b)  Haemorrhagic  Anterior  Wall  of  Uterus. — The  inner  one- 
sixth  is  feebly  stained  and  has  a  homogeneous  appearance.  No  decidua 
is  recognizable.     The  muscle  cells  are  either  shrivelled  or  swollen,  and 
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few  contain  nuclei.  Where  the  muscle  is  shrivelled,  the  interstitial 
tissue  is  swollen  and  is  not  stained  red  with  van  Gieson.  There  is  a 
little  haemorrhage  in  this  zone.  In  the  subjacent  three-sixths  there 
is  extensive  diffuse  hsemorrhage,  and  also  oedematous  swelling  of 
trabeculae.  The  muscle  cells  in  the  inner  part  of  this  zone  show 
very  similar  changes  to  those  just  described,  but  on  passing  deeper 
more  nuclei  are  visible,  and  ultimately  there  is  very  little  degene- 
ration or  necrosis.  In  the  next  sixth  the  muscle  bundles  are  very 
widely  separated  by  an  extreme  swelling  of  the  fibrous  stroma  which  is 
due  to  impregnation  with  an  albuminous  coagulated  fluid.  The  outer 
sixth  appears  normal.  Leucocytic  infiltration  is  slightly  less  than  in 
section  {a).  The  walls  of  the  arteries  and  veins  in  the  inner  necrotic 
area  are  swollen  and  oedematous  ;  the  muscle  fibres  of  the  media  are 
shrunken  and  the  majority  are  without  nuclei.  Here  and  in  all  other 
sections  the  changes  in  the  walls  of  the  vessels  resemble  those  in  the 
surrounding  tissue,  but  are,  if  anything,  less  severe,  not  more  severe. 
Fat  is  limited  to  free  cells  in  the  fibrous  stroma.  Such  fatty  cells  are 
few,  except  in  the  outermost  third. 

Section  (c)  .•  Left  Cornit  of  Uterus,  icitli  Placental  Site. — In  the 
inner  fifth,  which  includes  a  part  of  the  placental  site,  there  is  extensive 
haemorrhage  throughout  the  spongiosa.  This  haemorrhage  is,  in  places, 
extreme.  Where  the  haemorrhage  is  very  great,  the  tissue  is  entirely 
destroyed  ;  wiiere  great,  the  decidual  cells,  and  deeper,  the  muscle  fibres, 
are  separated  and  extensively  necrosed.  Where  the  tissue  is  less  dis- 
sected by  blood,  the  muscle  fibres  are  less  deeply  stained  and  less  sharply 
defined  than  in  the  subjacent  two-fifths.  There  is  little  loss  of  nuclei. 
In  the  next  two-fifths  haemorrhage  is  considerable  but  not  nearly  so 
■extensive  as  in  section  ih).  There  is  very  little  evidence  of  degeneration 
and  necrosis.  In  nearly  the  w'hole  of  the  outer  two-fifths  there  is 
separation  of  the  muscle  bundles  by  albuminous  fluid.  This  is  not 
seen  in  the  extreme  outer  part,  but  here  the  muscle  fibres  are  feebly 
stained,  ill-defined,  often  vacuolated  and  frequently  devoid  of  nuclei. 
They  are  less  degenerate  in  the  oedematous  area.  Leucocytic  infiltra- 
tion is  greater  in  the  inner  two-fifths  than  in  previous  sections.  In 
the  spongiosa  neutrophil  leucocytes  are  numerous,  and  beneath  this 
plasma  cells  are  present  in  addition  to  lymphocytes  and  occasional 
leucocytes.  In  the  spongiosa  the  blood  spaces  are  filled  by  red  clot ; 
beneath  this  zone  several  arteries  are  greatly  narrowed  by  intimal  pro- 
liferation. Fat  is  again  confined  to  round  and  spindle  connective  tissue 
cells.  These  cells  are  most  numerous  where  the  myometrium  is  least 
altered. 
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Section  {d)  :  Hsemorrliagic  Left  Cornii  of  Uterus. — In  the  outer 
zone  of  longitudinal  fibres  the  myometrium  appears  normal.  Internal 
to  this  is  a  broad  zone  in  which  muscle  bundles  are  widely  separated  by 
haemorrhage  and  oedema.  Throughout  the  remainder  of  the  wall  are 
numerous  large  focal  haemorrhages.  Areas  of  necrosis  occupy  large 
portions  of  the  inner  third  of  the  wall.  Perivascular  leucocytic  infil- 
tration is  less  than  in  previous  sections.  There  are  a  few  fat  granule 
cells  in  the  interstitial  tissue. 

Section  (e)  .•  Kidney. — There  is  a  conspicuous  cloudy  swelling  of  the 
epithelium  of  the  first  convoluted  tubules.  In  several  of  these  tubules 
there  is  severe  dropsical  degeneration.  There  is  a  little  cloudy  swelling 
of  the  epithelium  of  the  ascending  loops  of  Henle.  A  multinuclear 
giant  cell  is  seen  in  the  lining  of  one  convoluted  tubule.  There  is 
slight  fatty  degeneration  of  the  epithelium  of  the  second  convoluted 
and  collecting  tubules.  Albuminous  casts  are  present  in  a  few  ascend- 
ing limbs  of  the  loops  of  Henle,  and  second  convoluted,  collecting  and 
discharging"  tubules.  The  epithelial  lining  of  the  tubules  in  the  medulla 
is  separated  by  oedema.     There  is  no  active  inflammatory  reaction. 

Case  A3,  S.D.  189,  1919  (Case  41  op  Clinical  Paper). 

Macroscopical  Examination . 

A  uterus  amputated  through  the  upper  part  of  the  cervix  and 
hardened  in  Kaiserling  No.  1.  It  measures  17  cm.  by  16  cm.  by  4'5  cm. 
There  is  subserous  haemorrhage  about  both  cornua  over  an  area  4  cm, 
in  diameter.  Fainter,  purple,  smaller  areas  of  subserous  haemorrhage 
are  numerous  over  the  posterior  surface  and  there  are  a  few  on  the 
anterior  surface.  On  section,  the  lining  of  the  posterior  wall  is  grey, 
granular  and  nodular  :  on  the  anterior  wall  it  is  rough,  ragged  and 
haemorrhagic.  The  wall  is  2"4  cm.  thick  in  the  upper  part,  1"7  cm. 
thick  in  the  lower  part.  There  are  haemorrhages  in  the  subserosa 
which  extend  for  a  depth  of  only  1  cm.  into  the  muscularis.  The 
muscularis  elsewhere  shows  white  strands  enclosing  very  small,  grey 
areas,  and  grey,  narrow  lines.  There  are  also  in  the  muscularis  a 
number  of  groups,  varying  in  number  in  different  sections,  of  pinpoint, 
red  flecks ;  they  are  most  numerous  in  the  upper  part  of  the  body  and 
much  more  numerous  anteriorly  than  posteriorly.  In  the  anterior  wall 
of  the  body  near  the  mucosa  are  a  few  ill-defined  red  areas  up  to  Oo  cm. 
in  diameter. 
D — OB   2 
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Necropsy. — A  complete  post-mortem  examination  was  performed  on 
this  case.  The  following  is  an  extract  of  the  findings  :  "  P.M.  78,  1919  ; 
ansemia  ;  operation  ;  hysterectomy  for  internal  accidental  haemorrhage  ; 
toxaemia  of  pregnancy.  Severe  parenchymatous  degeneration  of  liver 
(14  lb.  13  oz.).  Numerous  faint,  pinhead,  opaque,  yellow  necroses 
throughout  liver  especially  in  right  lobe.  Anaemia  of  myocardium  and 
of  all  organs  and  tissues.  Severe  parenchymatous  degeneration  of 
kidneys   (11  oz.).     Slight  myeloid  transformation  of  spleen." 

Microscopical  Examination. 

Sections  were  stained  by  the  methods  enumerated  above.  The 
following  sections  were  taken  from  the  material  obtained  by  operation  : 
(a)  from  posterior  wall  of  uterus,  2  cm.  from  lower  end  including  a  few- 
pink  points ;  (b)  from  the  right  cornu,  with  haemorrhage  extending  for 
0'8  cm.  beneath  serosa ;  (c)  from  anterior  wall,  4  cm.  from  fundus,  to 
show  red  area  near  mucosa. 

Section  (a)  :  Posterior  Wall  of  litems. — The  inner  surface  is  covered 
by  a  narrow  layer  of  decidua.  In  large  areas  of  the  inner  and  central 
thirds  of  the  myometrium  the  muscle  fibres  are  vacuolated  and  ill- 
defined.  Where  these  changes  are  greatest  the  bundles  in  longitudinal 
section  are  represented  by  an  almost  homogeneous  matrix,  composed  of 
indistinct  parallel  wavy  fibrils  traversed  by  parallel  ill-defined  clefts, 
and  furnished  with  few  nuclei.  In  cross  section  such  bundles  are 
represented  by  a  meshwork  of  homogeneous  cytoplasm  containing  a  few 
nuclei  and  enclosing  large  vacuolar  spaces.  There  is  considerable  peri- 
vascular infiltration  with  lymphocytes  and  larger  basophil  cells 
throughout  the  myometrium ;  in  the  decidua  there  is  a  similar 
infiltration  in  which  a  few  leucocytes  are  present. 

Section  (b)  :  Right  Cornu  of  Uterus. — There  is  very  little  muscular 
degeneration.  Infiltration  of  the  myometrium  is  greater  and  contains 
a  few  leucocytes.  The  muscle  bundles  in  the  outer  third  of  the  wall 
are  widely  separated  by  oedema,  coagulated  albumin  and  blood.  In 
the  outer  sixth  the  bundles  appear  to  float  in  blood. 

Section  (c)  .*  Anterior  Wall  of  Uterus. — There  are  many  areas  of 
vacuolar  degeneration  and  necrosis  of  the  muscle  in  the  inner  third  of 
the  myometrium,  and  one  focal  area  of  necrosis  in  the  central  third. 
In  the  decidua  and  inner  third  of  the  myometrium  haemorrhages  are 
numerous ;  in  the  outer  third  there  are  two  haemorrhages,  and  oedema 
is  conspicuous.  There  is  infiltration  similar  to  that  in  the  previous 
section.     There  is  fat  in  a  few  endothelial  cells. 
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The  following  sections  were  taken  post-mortem  :  (d)  From  the  upper 
part  of  the  cervix  uteri ;  (e)  (/)  and  (g)  from  the  liver ;  (h)  from  the 
kidney  ;  (/)  from  the  myocardium  ;  (A)  from  the  diaphragm  ;  (I)  and 
ini)  from  the  spleen. 

Section  (d)  :  Upper  Part  of  Cervix  Uteri. — There  are  a  few  muscular 
bundles  in  which  the  individual  fibres  have  fused  so  as  to  form  a 
homogeneous  matrix  in  which  nuclei  are  almost  completely  absent. 
More  numerous  are  small  areas  occupied  by  a  widely  meshed  net  of 
delicate  collagen  fibrils,  enclosing  large  clear  spaces.  Many  of  such 
areas  lie  within  muscular  bundles,  groups  of  muscle  fibres  lying  in  their 
periphery  and  projecting  in  places  into  their  centres.  They  do  not, 
therefore,  merely  represent  oedema  of  the  interstitial  tissue,  but  an 
oedematous  destruction  of  muscle.  Both  the  above  forms  of  necrosis 
are  found  chiefly  in  the  immediate  neighbourhood  of  a  large  haemorrhage 
beneath  the  mucosa.  Isolated  areas  of  oedematous  necrosis  are  found 
however,  at  a  distance  from  the  haemorrhage.  In  the  deeper  layers  of 
the  muscularis  and  in  the  submucosa  there  is  a  considerable  infiltration 
which  contains  many  neutrophil  leucocytes.  In  the  intermediate 
muscularis  infiltration  is  very  slight,  and  neutrophil  leucocytes  are  rare. 

Sections  {e)  (f)  and  (g)  :  Live?'. — There  are  grey  thrombi  in  a  few 
large  hepatic  veins.  The  cells  in  the  outer  third  of  the  lobules  are  small, 
dissociated,  sharply  defined  and  frequently  furnished  with  two  nuclei. 
In  the  central  two-thirds  the  cells  are  swollen,  arranged  in  columns, 
and  can  seldom  be  differentiated  from  one  another  ;  many  of  their 
nuclei  show  karyolysis.  Large  vacuoles  lie  in  the  columns  chiefly  in 
their  periphery.  In  sections  stained  by  Sudan  III,  there  is  much  fat  in 
the  cells  of  the  central  columns  ;  the  dissociated  peripheral  cells  seldom 
contain  fat.  Proliferation  of  interstitial  tissue  and  infiltration  of  portal 
systems  are  absent.    The  capillaries  contain  many  neutrophil  leucocytes. 

Section  {h)  :  Kidney. — The  cells  of  the  first  convoluted  tubules  and 
the  ascending  limbs  of  the  loops  of  Henle  are  swollen,  faintly  stained 
and  distinctly  granular.  In  many  the  nuclei  are  very  faintly  stained,  in 
others  no  nucleus  is  visible.  There  is  a  little  fat  in  the  cells  of  the  second 
convoluted  tubules  and  some  of  the  collecting  tubules.  The  cells  lining 
the  discharging  tubules  show  extreme  perinuclear  vacuolation  and 
frequently  complete  disintegration.  There  are  hyaline  casts  in  several 
of  the  discharging  tubules. 

Section  {i)  :  Myocardium. — There  is  slight  oedema  of  the  interstitial 
tissue.  Cross  striation  is  distinct  in  the  muscle  fibres.  There  is 
lipochrome  in  the  sarcoplasm  at  the  poles  of  the  nuclei,  but  the  fibres 
contain  no  fat.     There  are  many  leucocytes  in  the  capillaries. 
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Sectio7i  (k)  :  Diaphragm. — There  is  extensive  hsemorrhage  into  the 
lipomatous  tissue  beneath  the  pleura.  There  are  small  areas  of 
infiltration  with  lymphocytes  and  epithelioid  cells  in  the  peritoneal 
fibrous  tissue.     Cross  striation  is  distinct  in  the  muscle. 

Sections-  (I)  and  {m)  ■'  Spleen. — The  capillar}-  veins  are  usually 
narrow.  The  reticular  strands  are  somewhat  swollen,  their  fibrils  are 
fragmented  and  many  of  the  nuclei  of  the  cells  of  the  reticulum  are 
very  faintly  stained  or  are  absent.  There  are  very  few  free  cells  in  the 
reticular  strands.  Such  as  are  present  are  chiefly  plasma  cells  and 
eosinophil  leucocytes. 

In  the  capillary  veins  and  in  the  peripheral  zones  of  the  Malpighian 
bodies,  there  are  numerous  free  cells.  The  great  majority  of  these  are 
neutrophil  leucocytes,  many  of  which  have  round  nuclei.  With  these 
is  a  considerable  number  of  large  mononuclear  leucocytes  and  endothelial 
cells.  Eosinophil  leucocytes  are  relatively  rare.  There  are  several 
neutrophil  myelocytes,  a  few  normoblasts  and  one  or  two  eosinophil 
myelocytes.     No  megakaryocyte  was  observed. 

GEOUP  B— CONTEOL  CASES. 

Case  B1,   S.D.  1198,   1918  :    Eupture   of  Uterus  due  to 
Obstructed  Labour. 

Microscopic   Exajyiination. 

Section  (a)  :  Posterior  Wall  of  Uterus,  above  Tear. — There  is  con- 
siderable patchy  infiltration  containing  many  neutrophil  leucocytes  in 
the  decidua,  and  very  slight  perivascular  infiltration  in  the  myometrium. 
There  are  no  haemorrhages  and  there  is  no  oedema  in  the  myometrium. 
The  muscle  fibres  are  large  and  sharply  defined  (fig,  2).  The  only 
evidence  of  degeneration  is  a  vacuolation  which  is  seen  in  a  few 
fibres,  especially  in  bundles  cut  transversely.  The  lumina  of  the  veins 
and  of  several  arteries  are  narrowed  by  a  proliferation  of  the  fibrous, 
elastic  and  muscular  elements  of  the  intima.  In  sections  stained  with 
Sudan  III,  there  are  a  few  small  granules  of  fat  in  a  very  few  spindle 
and  round  cells  in  the  interstitial  tissue  about  vessels. 

Sections  (6)  and  (c)  .•  At  Right  Angles  to  Tear  in  Upper  Uterine 
Segment. — In  both  sections  the  torn  edge  is  only  about  one-third  the 
length  of  the  total  thickness  of  the  uterine  wall,  the  decidual  surface 
curving  outwards  towards  the  line  of  cleavage.  The  tear  follows  the 
course  of  large  fibrous  intermuscular  septa,  and  in  [h)  has  opened  a  large 
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vein.  Thus,  the  uterine  wall,  before  rupture,  appears  to  have  thinned 
at  a  point  where  the  interstitial  tissue  was  relatively  abundant  and  the 
muscularis  relatively  scanty.  There  is  haemorrhage  in  the  decidua,  in 
intermuscular  septa  and  in  the  subserosa  for  a  moderate  distance  from 
the  line  of  cleavage.  In  many  of  the  muscular  bundles,  actually 
isolated  by  the  haemorrhage,  the  fibres  are  pale  and  ill-defined  whilst 
their  nuclei  are  shrunken  or  absent.     These  bundles  are  infiltrated  with 


Fig.  2. 
Healthy  muscie-bundles  ;  slight  perivascular  infiltration. 

numerous  leucocytes.  Apart  from  a  slight  interstitial  oedema,  the 
remainder  of  the  myometrium  resembles  that  in  section  (a).  In  sections 
stained  by  Sudan  III,  fat  is  only  found  in  a  very  few  interstitial  cells. 
The  muscular  necrosis  in  these  sections  is  closely  associated  with  the 
haemorrhage  in  the  margin  of  the  line  of  cleavage  and  appears  to  be 
secondary  thereto. 
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Section  (d)  :  At  Right  Angles  to  Tear  in  Lower  Uterine  Segment. — 
The  line  of  cleavage  is  only  slightly  shorter  than  the  total  depth  of  the 
wall,  the  mucosa  curving  out  for  but  a  short  distance.  The  line  of 
cleavage  is  remarkably  straight.  Leucocytic  infiltration  is  present 
throughout,  and  is  greatest  at  and  near  the  line  of  cleavage.  There  is 
extreme  oedema  of  the  inner  three-fifths  of  the  myometrium  throughout 
the  section.  External  to  this,  the  oedema  is  relatively  slight.  Extensive 
haemorrhages  are  present  throughout  and  are  more  abundant  towards 
the  limit  of  the  section  furthest  (2  cm.)  from  the  line  of  cleavage  than  in 
the  margin  of  the  line  of  cleavage.  They  are  most  abundant  in  the 
inner,  extremely  oedematous,  zone.  The  muscle  fibres  in  the  inner 
three-fifths  of  the  myometrium  are  widely  separated  by  the  oedema  and 
are  represented  by  sinuous  threads ;  loss  of  nuclei  is  not  appreciable. 
In  sections  stained  with  Sudan  III,  fat  granules  are  present  in  a  few 
interstitial  cells,  and  at  the  poles  of  the  nuclei  of  some  of  the  attenuated 
muscle  fibres. 

The  abnormalities  in  this  section  are  not  confined  to  the  margin  of 
the  tear  nor  are  they  focal  in  the  remainder  of  the  tissue.  They  are 
evenly  distributed  throughout.  Compared  with  the  cervix  removed  post 
mortem  in  the  third  case  of  accidental  haemorrhage  (pp.  172,  173)  the 
abnormalities  are  much  more  general  and  diffuse.  In  the  case  of  acci- 
dental haemorrhage  there  were  focal  areas  of  oedema  in  which  the  muscle 
bundles  had  almost  entirely  disappeared.  In  this  case  there  is  almost 
universal  dissociation  of  the  muscle  fibres  by  oedema  with  little  evidence 
of  necrosis. 

Case  B2,  S.D.  732,  1919  :  Kuptuee  of  Uteeus  in  Obstructed 

Labour. 

Microscopic  Examination. 

Section  (a)  :  Edge  of  the  Laceration  in  tJie  Loicer  Uterine 
Segment. — There  is  haemorrhage  on,  in,  and  in  a  few  places,  at  a  little 
distance  from,  the  line  of  fission.  The  muscle  bundles  throughout  are 
separated  by  oedema  and  there  is  a  little  cellular  infiltration  of  the  inter- 
stitial tissues  similar  to  that  in  preceding  cases.  There  are  a  few 
small  haemorrhagic  areas  in  the  decidua  at  a  distance  from  the  line  of 
cleavage.  The  fibres  of  the  myometrium  appear  almost  without 
exception  to  be  longer  and  more  sharply  defined  than  in  the  previous 
case.  Within  the  areas  of  haemorrhage  the  fibres,  in  some  of  the 
bundles,  are  ill-defined  and  are  occasionally  slightly  vacuolated.     There 
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appears  also  to  be  some  loss  of  nuclei.  Nowhere,  however,  are  there 
the  conspicuous  degenerations  and  necroses  which  were  widely 
distributed  throughout  the  myometrium  in  the  cases  of  accidental 
haemorrhage. 

Section  (b)  :  Edge  of  the  Laceration  in  Dilated  Lower  Uterine 
Segment. — The  line  of  cleavage  is  less  than  two-thirds  of  the  depth  of 
the  uterine  wall,  the  decidua  and  subjacent  myometrium  curving  out 
towards  the  line  of  cleavage.  At,  and  for  some  distance  from,  the  edge 
of  the  laceration  haemorrhages  are  numerous  throughout  the  myo- 
metrium. In  the  subserosa  great  haemorrhage  extends  for  a  long 
distance  from  the  edge  of  the  rupture.  There  are  very  numerous 
haemorrhages  in  the  submucosa  and  subjacent  myometrium  to  a  depth 
rather  less  than  the  inner  half  of  the  wall.  External  to  this  there 
are  scattered  small  haemorrhagic  areas.  There  is  great  oedema 
throughout.  Perivascular  infiltration  containing  many  neutrophil 
leucocytes  is  also  present  throughout.  For  a  considerable  distance 
from  the  edge  of  the  rupture  the  muscle  fibres  are  represented  by 
widely  separated,  very  narrow,  often  sinuous  fibrils  containing  spindle 
nuclei.  Throughout  the  remainder  of  the  wall  most  of  the  muscularis 
has  undergone  a  similar  change.  Bundles  of  stout  fibres  are 
present  however  in  the  outer  half  of  the  wall  and  occasional 
bundles  showing  only  slight  dissociation  are  present  at  the  sides  of 
some  of  the  larger  vessels.  In  the  more  solid  bundles  a  considerable 
number  of  the  fibres  have  undergone  hyaline  degeneration  and  there  is 
a  deficiency  of  nuclei.  The  changes  in  th^  cervix  resemble  those  in 
Case  Bl,  and  differ  in  the  same  manner  from  those  in  the  cervix  in 
Case  A3  of  accidental  haemorrhage. 


Case  B3,  S.D.  1277b,  1919  :  Placenta  Pr.evia  and  Intra-uteeine 

hemorrhage. 

Microscopic  Examiiiation. 

Section  of  Wall  of  Upper  Uterine  Segment.— Theve  is  considerable 
infiltration  of  the  decidua  ;  among  the  infiltrating  cells  is  a  moderate 
number  of  leucocytes.  In  the  remainder  of  the  wall  there  is  a  slight 
perivascular  infiltration  in  which  leucocytes  are  scanty.  Compared 
with  the  cases  of  accidental  haemorrhage  the  muscle  fibres  are  stout 
and  show  very  little  variation  in  size  and,  excepting  a  narrow  zone 
immediately    beneath    the    mucosa,    they    are    much    more    sharply 
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differentiated.  A  vacuolar  degeneration  of  different  type  is  present. 
In  the  transversely  cut  bundles  of  the  subserous  zone  perinuclear  vacuo- 
lation  is  very  conspicuous  ;  many  bundles  appear  to  be  almost  entirely 
composed  of  a  mosaic  of  rounded  spaces  containing  central  nuclei. 
Occasional  fibres  showing  a  similar  vacuolation  but  usually  of  less 
degree,  are  seen  throughout  the  rest  of  the  myometrium. 


Case  B4,  S.D.  1419,  1917  :    Eupture  of  Uterus,  slight 
Obstruction,  Albuminuria. 

Microscopic  Examination . 

Sections  {a)  and  {h)  :  Placental  Site  on  Anterior  Wall  of  Uterus. — 
Vacuolation,  loss  of  definition,  and  loss  of  nuclei  is  very  v/idely  spread 
throughout  the  inner  half  of  the  myometrium.  They  are  less  in  degree 
and  distribution  in  the  outer  half.  There  are  no  haemorrhages.  There 
is  considerable  cedema  of  the  outer  half  of  the  myometrium.  In 
sections  stained  by  Sudan  III,  there  are  fat  granules  in  a  very  few 
interstitial  cells  in  the  outer  half  of  the  myometrium. 

Sections  (c)  and  (d)  :  Posterior  JVall  of  Uterus. — Resemble  sections 
(a)  and  {h)  save  that  in  the  outer  longitudinal  layer  the  muscle  fibres 
are  shrunken  and  vacuolated. 

Section  (e)  :  Lower  Uterine  Segment  at  Bight  Angles  to  Serous  and 
Subserous  Prolongation  of  Tear. — The  uterine  wall  tapers  towards  the 
lower  or  cervical  end.  ^^acuolation  and  loss  of  differentiation  of  the 
muscle  fibres  is  present  throughout  the  inner  half  of  the  myometrium. 
In  the  outer  half,  in  the  margins  of  the  tear,  the  bundles  are  isolated 
by  haemorrhage  ;  the  fibres  show  similar  changes,  or  are  hyaline,  and 
there  is  extensive  loss  of  nuclei.  On  both  sides  of  the  tear  there  is 
great  oedema  of  the  outer  half  of  the  myometrium.  On  the  uterine 
side  the  muscular  bundles  are  separated  by  the  oedema  and  there  is 
conspicuous  karyolysis.  On  the  cervical  side  the  fibres  in  the  bundles 
are  dissociated  and  are  seen  as  sinuous  threads  usually  furnished  with 
nuclei.  On  this  side  there  are  haemorrhage  and  great  infiltration  with 
leucocytes.  In  sections  stained  with  Sudan  III  fat  is  present  not 
only  in  interstitial  cells  but  at  the  poles  of  the  nuclei  of  a  few  attenuated 
muscle  fibres. 
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Case  B5,  8.D.  930,  1919:  Euptuee    of  UTEErs  peoduced  by 
Manual  Dilatation  of  Ceevix. 

Microscopic  Examina tio n . 

Section  {a)  :  Uterine  Wall  at  Placental  Site. — There  is  a  slight 
dissociation  of  the  muscle  fibres  as  seen  in  specimens  kept  for 
some  time  before  fixation.  The  muscle  fibres  in  the  inner  sixth  of 
the  myometrium  are  less  deeply  stained,  and  in  general  slightly 
smaller  than  those  in  the  outer  five-sixths.  In  this  inner  zone  the 
fibres  in  longitudinal  section  are  frequently  split  by  narrow  longitudinal 
clefts,  and  the  individual  fibres  cannot  be  differentiated.  There  are  no 
haemorrhages.  There  is  an  infiltration  similar  to  that  in  ail  previous 
cases.  In  sections  stained  with  Sudan  III  granules  of  fat  are  present 
in  a  considerable  number  of  cells  of  the  interstitial  tissue,  chiefly  in 
spmdle  cells. 

Section  (6)  ;  Uterine  Wall  opposite  Placental  Site. — In  the  inner 
quarter  of  the  myometrium  the  fibres  show  a  slightly  greater  degree  of 
the  degeneration  present  in  the  inner  sixth  of  section  (a).  In  a  few 
fibres  the  nuclei  are  shrunken,  or  are  only  just  recognizable ;  a  few- 
fibres  are  without  nuclei. 

Summaey  and  Comparison  of  Microscopic  Findings. 

In  the  uterine  wall  of  the  three  cases  of  accidental  haemorrhage,  the 
following  histological  changes  were  found  :  An  infiltration  of  the  decidua 
with  cells,  among  which  neutrophil  leucocytes  were  numerous ;  a  slight 
perivascular  infiltration  of  the  myometrium,  which  decreased  in  amount 
from  within  outwards,  and  in  which  leucocytes  were  scanty;  a  con- 
spicuous leucocytic  infiltration  in  the  margins  of  the  rupture  (Case  Al)  ; 
fat  granules  in  occasional  interstitial  cells  and  endothelial  cells,  and,  in 
Al,  apparently  also  in  degenerate  muscle  fibres  ;  a  conspicuous  oedema, 
usually  albuminous,  in  the  outer  part  of  the  myometrium  ;  widespread, 
conspicuous,  focal  areas  of  degeneration  and  necrosis  in  the  myometrium 
of  the  upper  uterine  segment,  especially  in  its  inner  half :  widely  spread 
areas  of  hemorrhage  in  the  myometrium  of  the  upper  uterine  segment ; 
an  absence  of  invariable  coincidence  between  the  areas  of  necrosis  and 
of  hemorrhage,  so  that  the  necrosis  could  not  be  considered  to  be 
secondary  to  the  haemorrhage  ;  in  A3,  in  which  examination  was  made 
of  the  lower  uterine  segment,  a  large  focal  area  of  necrosis,  haemorrhage 
and  oedema  in  the  inner  portion  of  the  myometrium. 
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In  the  uterine  wall  of  the  five  cases  taken  as  controls,  the  following 
changes  which  had  been  found  in  the  three  cases  of  accidental  haemor- 
rhage were  again  found  in  all  cases :  the  cellular  infiltration  of  the 
decidua  and  myometrium  ;  the  conspicuous  leucocytic  infiltration  in  the 
margins  of  ruptures  :  fat  granules  in  occasional  interstitial  cells  and 
endothelial  cells,  throughout  the  myometrium. 

In  Bl,  a  case  of  rupture  of  the  uterus  in  obstructed  labour,  and  in 
B4,  rupture  of  the  uterus  following  trivial  obstruction  to  labour,  fatty 
granules  were  also  found  at  the  poles  of  the  nuclei  of  a  few  muscle 
fibres  in  the  neighbourhood  of  the  ruptures. 

In  other  respects  the  control  cases  differed  from  those  of  accidental 
haemorrhage.  (Edema  in  the  upper  uterine  segment  of  the  control 
cases  was  confined  to  the  neighbourhood  of  ruptures,  but  was  found 
throughout  such  sections  as  were  taken  of  the  stretched  lower  uterine 
segment,  (Cases  Bl,  B2,  rupture  of  uterus  due  to  obstruction ;  and  B4, 
rupture  of  uterus  associated  with  trivial  obstruction.) 

In  Bl,  a  case  of  rupture  of  the  uterus  due  to  obstructed  labour, 
necrosis  was  confined  to  muscle  fibres  enclosed  within  the  haemorrhage 
at  the  margin  of  the  rupture.  The  muscle  fibres  in  the  lower  uterine 
segment  were  greatly  elongated  and  attenuated,  but  necrosis  was  not 
observed.  In  the  upper  uterine  segment,  the  margin  of  the  rupture 
being  excluded,  the  only  evidence  of  degeneration  was  vacuolation  of  a 
few  muscular  fibres.  In  B"2,  the  second  case  of  rupture  due  to 
obstruction,  sections  were  taken  from  the  lower  uterine  segment  alone, 
including  the  rupture.  There  were,  again,  degeneration  and  some 
necrosis  of  fibres  included  within  areas  of  haemorrhage,  and  great 
elongation  and  attenuation  of  the  muscle  fibres  throughout.  In  B3, 
the  case  of  distension  of  the  uterus  by  haemorrhage  due  to  a  placenta 
praevia,  the  upper  uterine  segment  was  alone  examined  ;  degeneration 
was  confined  to  a  perinuclear  vacuolation  of  the  fibres  in  the  longitudinal 
layer  of  muscle  beneath  the  serosa.  In  B4,  the  case  of  rupture  of  the 
uterus  with  trivial  obstruction,  widely  spread  degeneration  and  necrosis 
of  the  muscle  were  present  in  the  inner  half  of  the  myometrium  of  the 
upper  and  lower  segments.  This  necrosis  was  less  severe  than  in  the 
cases  of  accidental  haemorrhage.  In  the  lower  segment  there  was 
also  the  attenuation  of  muscle  fibres  seen  in  Bl  and  B2.  In  B5,  the 
case  of  rupture  of  the  uterus  during  manual  dilatation  of  the  cervix, 
degeneration  and  necrosis  were  again  present  in  the  inner  portion  of 
the  myometrium  in  both  portions  of  the  upper  segment  examined.  The 
necrosis  was  less  severe  than  in  B4. 
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Haemorrhage  in  the  upper  uterine  segments  of  the  control  cases 
was  confined  to  the  margin  of  a  rupture  (Bl).  In  the  lower  uterine 
segment  haemorrhage  was  found  in  the  margin  of  ruptures  (Cases  Bl, 
B2  and  B4),  and  a  diffuse  haemorrhage  was  also  found  in  the  two 
cases  in  which  the  rupture  was  due  to  gross  obstruction  (Bl  and  B2). 

Where  in  the  upper  segment  of  the  control  cases  there  were 
both  haemorrhages  and  necroses,  the  necroses  were  found  within 
areas  of  haemorrhage  at  the  margins  of  ruptures :  but  necrosis 
appeared  to  be  the  result  of  isolation  of  muscular  bundles  by 
haemorrhage. 

Comparison  of  the  cases  of  accidental  haemorrhage  (A)  with  the 
control  cases  (B)  shows,  therefore,  that  certain  changes  were  present 
in  all  the  uteri  examined.  These  changes  were  :  Infiltration  of  the 
decidua  with  cells,  among  which  neutrophil  leucocytes  were  numerous ; 
a  perivascular  infiltration  throughout  the  myometrium  which  decreased 
in  amount  from  within  outwards  and  in  which  leucocytes  were  scanty  ; 
fat  granules  in  a  few  cells  of  the  interstitial  tissue,  in  a  few  endothelial 
cells  and  in  a  very  few  muscular  fibres. 

Inasmuch  as  these  changes  were  present  not  only  in  the  cases  of 
accidental  haemorrhage  but  in  all  the  examples  of  various  conditions 
taken  as  controls,  they  appear  to  be  changes  common  to  all  uteri 
about  full  time.  They  are  certainly  not  peculiar  to  cases  of  accidental 
haemorrhage. 

Further,  haemorrhage  and  a  conspicuous  leucocytic  infiltration  were 
present  in  the  margins  of  all  ruptures,  not  only  in  the  case  of  accidental 
haemorrhage  but  in  the  control  cases. 

This  haemorrhage  and  leucocytic  infiltration  can  only  be  considered 
to  be  the  result  of  rupture. 

In  the  cases  of  accidental  haemorrhages  focal  haemorrhage  was  wide- 
spread throughout  the  myometrium  of  the  upper  uterine  segment.  In 
the  control  cases  there  was  no  haemorrhage  in  the  myometrium  of  the 
upper  uterine  segment,  except  in  the  margins  of  ruptures.  In  the  lower 
uterine  segment,  however,  of  two  of  the  control  cases  (Bl  and  B2) 
diffuse  haemorrhage  was  associated  with  attenuation  and  elongation  of 
the  muscular  fibres.  The  two  control  cases  were  cases  of  rupture  of  the 
uterus  due  to  obstruction  to  labour. 

Diffuse  haemorrhage  was  found,  therefore,  in  the  stretched,  lower 
uterine  segment  of  the  two  cases  of  obstruction  to  labour.  There  can 
be  •  little  doubt  that  these  haemorrhages  were  the  direct  result  of 
mechanical    stretching    of    the    lower    uterine    segment.       The    upper 
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segment  of  these  uteri  was  doubtless  protected  from  stretching  and 
consequent  haemorrhage  by  active  contraction  and  retraction.  These 
observations  suggest  that  the  haemorrhages  in  the  upper  segment  of 
the  three  cases  of  accidental  haemorrhage  may  have  been  due  to 
stretching,  by  internal  haemorrhage,  of  upper  segments  which  were 
not  protected  by  active  contraction.  This  conclusion  is  excluded, 
however,  first  by  the  absence  of  microscopic  evidence  of  stretching  of 
the  muscular  fibres,  and  secondly  by  the  Control  Case  B3.  In  Case  B3 
there  was,  owing  to  separation  of  a  placenta  praevia  during  the  bringing 
down  of  a  leg,  a  greater  distension  of  the  uterus,  by  internal  haemor- 
rhage, than  in  any  of  the  cases  of  accidental  haemorrhage.  Further, 
contraction  and  retraction  of  the  upper  segment  in  this  case  were 
excluded,  the  uterus  being  in  a  state  of  atony  produced  by  chloroform. 
Yet,  in  this  case,  B3,  there  was  no  haemorrhage  in  the  upper  uterine 
segment. 

It  can  be  concluded,  therefore,  that  diffuse  haemorrhage  in  the 
lower  segment  of  the  cases  of  obstructed  labour  was  due  to  mechanical 
stretching,  but  the  widespread  haemorrhage  in  the  upper  uterine 
segment  of  the  cases  of  accidental  haemorrhage  cannot  be  ascribed  to 
a  similar  mechanical  cause. 

For  similar  reasons  the  great  oedema,  for  the  most  part  albuminous, 
which  was  present  in  the  outer  zones  of  the  myometrium  throughout 
the  uteri  in  the  cases  of  accidental  haemorrhage  cannot  be  ascribed 
to  mechanical  stretching,  although  great  oedema  was  present  in  the 
stretched  lower  segment  of  the  control  cases  Bl  and  B2  in  which 
the  uterus  ruptured  owing  to  definite  obstruction  to  labour,  and  B4  in 
which  the  uterus  ruptured  in  the  presence  of  trivial  obstruction  to 
labour.  Neither  can  the  oedema  found  in  the  cases  of  accidental 
haemorrhage  be  considered  of  similar  origin  to  that  found  in  the  upper 
uterine  segment  of  control  cases.  In  the  control  cases  it  was  only 
found  in  the  margins  of  ruptures ;  in  the  cases  of  accidental  haemor- 
rhage it  was  present  in  all  sections,  including  those  of  the  two  cases 
in  which  there  was  no  rupture. 

The  following  changes  were,  therefore,  peculiar  to  the  cases  of 
accidental  haemorrhage  :  A  severe  oedema  and  a  widespread  focal 
haemorrhage  in  the  myometrium  which  were  independent  of  stretching 
and  of  rupture. 

Finally,  in  all  three  cases  of  accidental  haemorrhage  focal  areas  of 
degeneration  and  necrosis  were  widespread  throughout  the  myometrium, 
especially   in   the  inner   zones.     This  degeneration   and  necrosis  were 
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associated  with  haemorrhage,  but  they  were  not  due  to  the  haemorrhages 
because  they  did  not  occur  invariably  in  areas  in  which  haemorrhage 
was  present.  They  differed,  therefore,  from  the  degeneration  and 
necrosis  found  in  control  cases  within  the  haemorrhages  at  the  borders 
of  ruptures.  The  degenerations  and  necroses  were  even  more 
conspicuous  than  the  widespread  haemorrhage  and  oedema  which  have 
been  shown  to  be  peculiar  to  the  cases  of  accidental  haemorrhage. 
But  these  degenerations  and  necroses  were  not  peculiar  to  the  cases  of 
accidental  haemorrhage.  They  were  found  in  less  degree  in  Case  B4, 
in  which  rupture  of  the  uterus  was  associated  with  trivial  obstruction, 
and  in  still  less  degree  in  Case  B5,  in  which  the  uterus  ruptured  during 
manual  dilatation.  On  the  other  hand,  they  were  not  found  in  the 
two  cases  of  rupture  due  to  obstructed  labour  (Bl  and  B2),  nor  in 
the  case  of  distension  of  the  uterus  by  haemorrhage  in  placenta 
praevia  (B3). 

From  comparison  of  the  conditions  within  all  the  uteri  examined 
and  of  the  mechanical  conditions  "to  which  these  uteri  were  exposed, 
it  is  not  possible  to  find  an  explanation  of  the  incidence  of  these 
necroses.  An  explanation  may  be  found  when  other  features  in  the 
cases  are  taken  into  consideration. 

In  all  three  cases  of  accidental  haemorrhage,  toxemia  was  indicated 
by  the  presence  of  albuminuria  during  life,  and  was  proved  by  such 
histological  examinations  of  the  kidney  and  liver  as  were  made ; 
that  is,  of  the  kidney  in  all  three  cases  and  of  the  liver  in  two  cases. 
In  the  kidneys  there  was  a  severe  albuminous  and  a  slight  fatty 
degeneration.  In  one  liver  there  was  a  conspicuous  fatty  degeneration ; 
in  the  other  there  was  fatty  degeneration  in  the  centres  of  the  lobules, 
whilst  in  the  periphery  of  the  lobules  there  were  changes  indicating 
a  slow  destruction  and  regeneration  of  parenchyma. 

In  the  Control  Case  B4  there  was  also  evidence  of  a  toxaemia  of 
pregnancy  ;  a  severe  albuminuria  was  present,  and  disappeared  soon 
after  the  removal  of  the  ovum  and  uterus. 

In  the  absence  of  any  other  explanation  of  the  degeneration  and 
necrosis  in  the  myometrium  of  the  three  cases  of  accidental  hanuorrhage 
and  of  Case  B4,  the  fact  that  they  were  associated  with  a  toxic 
degeneration  of  other  organs  leaves  little  doubt  that  the  changes  in 
the  myometrium  were  the  result  of  a  toxaemia  of  pregnancy.  The 
absence  of  evidence  of  toxic  degeneration  of  the  kidney  as  shown  by 
albuminuria,  in  Case  B5,  does  not  nullify  this  conclusion.  The 
degeneration   and    necrosis  in   Case    B5   were  of    less   degree  than   in 
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the  other  four  cases.  They  may  well  have  been  due  to  a  toxaemia 
of  slighter  intensity. 

The  degeneration  and  necrosis  of  the  myometrium  evidently  renders 
the  uterus  liable  to  rupture.  In  one  of  the  three  cases  of  accidental 
haemorrhage,  the  uterus  ruptured  in  the  absence  of  any  abnormal 
obstruction  to  labour.  In  Case  B4  the  uterus  ruptured  in  the  presence 
of  an  obstruction  insufficient  to  cause  rupture  of  a  normal  uterus. 
It  is  possible  that  the  uterus  in  Case  B5  ruptured  under  a  strain  v^hich 
a  normal  uterus  would  have  withstood  ;  unfortunately  no  information 
could  be  obtained  concerning  the  strain  to  which  the  uterus  was 
subjected  by  the  manual  dilatation. 

To  Professor  Hubert  Turnbull  my  sincerest  thanks  are  due  for 
kindly  help  and  encouragement.  He  has  devoted  much  of  his  valuable 
time  to  controlling  my  work,  and  it  is  with  his  complete  accord  that 
this  paper  is  now  published. 

Conclusions. 

(1)  The  changes  characteristic  of,  and  peculiar  to,  cases  of  accidental 
haemorrhage  are  widespread  necrosis,  haemorrhage  and  oedema  in  the 
myometrium. 

(2)  These  changes  are  not  due  to  mechanical   injury. 

(;-{)  The  necrosis  is  closely  associated  with  the  haemorrhages  but  is 
not  due  to  the  haemorrhages.  The  necrosis,  haemorrhage  and  oedema 
are  due  to  the  same  cause. 

(4)  The  cause  is  a  toxaemia  of  pregnancy,  which  damages  the 
kidneys  and  liver  as  well  as  the  uterus. 

(5)  A  less  degree  of  this  toxaemia  can  cause  necrosis  of  the 
myometrium  without  haemorrhage  and  oedema    (Case  B4). 

(6)  A  still  less  degree  can  cause  a  slight  degree  of  necrosis  without 
haemorrhage  and  oedema,  and  without  an  albuminuria  giving  evidence 
of  poisoning  of  the  kidney   (Case  B5). 

(7)  The  necrosis  of  the  myometrium  renders  the  uterus  liable  to 
rupture, 

(8)  In  the  uteri  affected  by  this  necrosis  evidence  of  fatty  degenera- 
tion is  extremely  slight,  and  is  no  greater  than  that  in  normal  uteri 
at  full  time. 


I 
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DISCUSSION. 

Dr.  Eden  ;  The  paper  is  a  valuable  one  and  forms  a  real  contribution  to 
our  knowledge.  Mr.  Ley  has  made  out  an  unanswerable  case  for  the  toxic 
origin  of  the  lesion  he  describes   in   the  uterine  wall,  and  this  must  be  con- 
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sidered  together  with  the  other  chnical  and  pathological  evidences  of  toxiemia, 
such  as  albuminuric  and  post-mortem  changes  in  the  liver  and  kidneys.  It 
therefore  appears  to  me  that  we  can  now  distinguish  three  types  of  pregnancy 
toxaemias — one  associated  with  pernicious  vomiting,  one  with  eclampsia  and  one 
with  accidental  haemorrhage.  The  clinical  features  are  widely  divergent,  and 
it  can  hardly  be  thought  that  the  toxins  are  the  same  in  each  i\^e.  It  is 
clear  that  evidences  of  toxemia  can  be  found  before  haemorrhage  becomes  a 
clinical  feature  of  the  case,  and  will  Mr.  Gordon  Ley  therefore  tell  us  what  he 
thinks  is  the  sequence  of  events  which  leads  up  to  the  haemorrhage '? 

Dr.  Herbeet  Spexcee  :  Mr.  Gordon  Ley  has  made  a  very  valuable 
contribution  to  our  knowledge  in  his  detailed  descriptions  and  demonstration 
of  the  conditions  found  in  his  three  cases.  But  the  original  title  of  his  paper 
is  too  wide.  His  own  investigations  deal  only  with  three  cases  of  accidental 
haemorrhage,  which  were  all  associated  with  albuminuria.  It  is  well  known 
that  a  large  proportion  of  cases  of  accidental  haemorrhage  are  free  from 
albuminuria  ;  that  in  those  which  are  albuminuric  the  amount  is  often  small, 
and  that  even  the  severest  cases  may  be  entirely  free  from  albumin.^  The 
literature  of  the  pathological  changes  found  in  the  uteri  of  toxaemic  puerperae 
and  also  in  those  in  whom  there  is  no  evidence  of  toxaemia  is  very  extensive. 
It  seems  premature  to  give  the  title  "  The  Pathology  of  Accidental 
Haemorrhage  "  to  a  paper  of  which  all  the  cases  personally  investigated  by  the 
author  showed  evidence  of  toxaemia,  including  albuminuria.  Further  in- 
vestigation will  be  necessary  before  the  whole  subject  of  the  pathology  of  this 
interesting  condition  can  be  written. 

Mr.  Heney  Beiggs  (Liverpool)  :  I  ought  to  allude  to  the  results  of  a 
recent  research  in  the  University  Obstetrical  Laboratory  by  a  Liverpool 
graduate.  Dr.  Gordon  Eoberts.  In  an  analysis  of  thirty-two  cases  of  severe 
accidental  haemorrhage  (maternal  death-rate  6'08  per  cent. ;  foetal  death-rate 
94  per  cent.)  thirty-one  were  in  the  ninth  month  of  pregnancy  or  at  full  term. 
In  only  28"6  per  cent,  was  there  albuminuria  ;  hence,  as  a  direct  cause  of 
accidental  haemorrhage,  the  ordinary  toxaemia  of  pregnancy  is  apparently  almost 
ruled  out.  It  is  remarkable  that  the  improved  results  in  the  management  of 
the  labour  have  been  due  to  the  treatment  of  the  haemorrhage.  Goodell,  a 
pioneer,  in  104  cases  reported  fifty-four  maternal  deaths.  Braxton  Hicks  in 
twenty-three,  thirteen  maternal  deaths.  The  toxaemia,  as  Dr.  Eden  suggests, 
may  be  of  a  special  kind  ;  the  ordinary  toxaemia  of  pregnancy  has  not  been 
correspondingly  lessened  in  risk.  The  local  effects  of  haemorrhage  and  oedema, 
acute  or  not  acute,  must  not  be  overlooked.  Mr.  Gordon  Ley's  careful  and 
searching  investigation  will  be  followed  by  others. 

'  E.g.,  see  p.  Zweifel  (Moimtsschr .  f.  Geh.  u.  Gipuikol.,  1912,  xxxvi  (Ergiinzh.),  p.  63). 
Of  twenty-one  cases  of  accidental  btemorrhage,  thirteen  were  free  from  albumin,  three 
showed  only  traces,  five  showed  clear  evidence  of  albumin,  but  only  three  (of  the  twenty- 
one)  in  large  amount.  On  j).  55  (loc.  cit.)  are  given  particulars  of  a  severe  case  of  accidental 
hsemorrhage  which  terminated  fatally  and  in  which  post-mortem  examination  showed  the 
placental  site  at  the  posterior  wall  of  the  fundus.     The  urine  was  free  from  albumin. 
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Mr.  Gordon  Let  :  Dr.  Eden  has  asked  me  what  actually  produces  the 
accidental  haemorrhage.  I  think  the  sequence  of  events  is  as  follows- 
{a)  Necrosis  of  muscle  ;  (6)  consequent  haemorrhage  ;  (c)  tracking  of  the  blood 
through  the  decidua  separating  an  area  of  the  placenta  ;  Ul)  opening  up  of  uterine 
sinuses  ;  {e)  the  haemorrhage.  Mr.  Briggs  misunderstands  me  if  he  thinks  that 
I  suggest  that  accidental  haemorrhage  should  be  treated  by  treating  the  toxemia 
The  treatment  of  accidental  haemorrhage  was  fully  discussed  in  the  paper  read 
at  the  March  meetmg,'  and  I  do  not  wish  to  alter  my  observations  made  then 
m  any  way.  I  do  consider,  however,  that  accidental  hemorrhage  may  be 
prevented  by  the  recognition  and  treatment  of  toxemia  of  pregnancy.  It  was 
pomted  out  that  I  have  only  given  a  pathological  record  of  three  cases  and  that 
the  pathology  of  all  accidental  haemorrhage  is  not  necessarily  the  pathologv 
that  I  have  given.  The  only  cases  which  I  have  not  found  to  be  associated 
with  albumiuuria  are  the  mild  cases  and  in  these  cases  it  is  impossible  to  get 
pathological  material.  I  shall  be  only  too  pleased  to  carry  out  further  patho- 
logical work  if  material  is  provided.  In  my  own  fifty  cases,  84  per  cent,  were 
associated  with  albuminuria,  and  I  consider  that  the  smaUer  percentages 
recorded  by  other  people  are  due  to  the  inclusion  of  cases  of  lateral  placenta 
previa  with  the  accidental  hemorrhage  figures. 


'  See  rroccedinrjs,  1920,  xiii,  pp.  163-185. 
D — OB    3 
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Spoon-shaped  Depressed  Birth-fracture  of  the  Right  Frontal 
Bone  treated  by  Elevation.^ 

By  Henry  Briggs,  F.E.C.S. 

The  President,  Professor  Briggs,  in  a  short  communication  with 
lantern  illustrations  of  the  condition  before  and  after  operation,  alluded 
to  the  great  rarity  of  the  uncomplicated,  i.e.,  the  purely  localized,  head 
injuries  and  deformities  suitable  for  surgical  treatment.  In  a 
conspicuous  instance,  he  had  recently  been  associated  with  Dr.  W. 
Mclntyre  Brown  and  Mr.  Craig  Dun,  whose  reports  he  would  read  : — 

Obstetrical  History,  by  W.  McIntyre  Brown,  M.D. 

A  healthy  mother,  aged  41.  Two  previous  instrumental  labours: 
(1)  Female  child,  7  lb.  ;  (2)  Female  child,  G|  lb.  The  third  labour  at 
full  term  was  protracted  ;  the  head  did  not  descend  through  the  brim 
during  a  whole  day's  waiting  under  morphia  and  afterwards  under 
scopolamine  (^i^  gr.)  every  hour  and  a  half.  In  the  R.O.A.  position 
the  foetal  head,  obliquely  gripped  by  the  axis  traction  forceps,  under 
gently  increased  traction,  suddenly,  with  a  perceptible  hitch  and  a  jerk, 
passed  through  the  brim  of  the  pelvis.  The  large  female  child,  9  lb., 
breathed  freely  ;  the  deformity  of  the  depressed  fracture  was  unsightly, 
but  symptomless  ;  consultation  and  operation  were  advised ;  the  result 
is  excellent. 

Elevation  op  the  Bone,  by  E.  Craig  Dun,  F.E.C.S. 

Baby  H.,  when  seen  by  me  on  the  seventh  day  after  instrumental 
delivery,  showed  a  spoon-shaped  depressed  fracture  of  the  right  frontal 
bone  2i  in.  by  IJ  in.,  and  ^  in.  deep.     There  were  no  signs  of  cerebral 

1  At  a  meeting  of  the  Section,  held  October  7,  1920. 
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pressure  or  irritation  ;  the  bulk  of  the  depression  was  below  the  hair 
level  and  produced  a  most  unsightly  deformity.  My  suggestion  was  to 
watch  the  case  for  a  fortnight  and,  should  no  spontaneous  elevation 
occur  during  that  time,  to  then  elevate  by  operation. 

Fourteen  days  after  first  seeing  the  child  there  was  no  change  in 
the  depression,  so,  at  the  age  of  3  weeks,  the  operation  was  performed. 
Under  ether  two  half -inch  incisions  were  made  in  the  upper  part  of  the 
frontal  bone,  on  either  side  of  the  depression,  so  that  both  lay  in  the 
hair-covered  area.  The  incisions  passed  through  the  scalp  and  the  thin 
membranous  bone,  which  was  easily  cut  with  the  knife.  By  means  of 
two  flat-bladed  periosteal  detachers,  slightly  curved  upwards  towards 
their  ends,  and  inserted  simultaneously  through  the  incisions,  the 
depressed  bone  was  levered  up.  The  small  skin  incisions  were  closed 
with  a  few  horse-hair  sutures. 

There  was  no  shock  after  the  operation,  nor  any  signs  of  cerebral 
disturbance.  Healing  of  the  incisions  occurred  normally.  The  result 
is  most  satisfactory,  the  appearance  of  the  child  being  greatly  improved. 
The  two  sides  of  the  forehead  are  now  practically  symmetrical. 

I  have  now  operated  on  four  cases  of  depressed  birth  fracture  of  the 
skull ;  two  in  the  parietal,  and  two  in  the  frontal  region.  In  all  the 
results  have  been  satisfactory,  and  I  consider  that  operation  is  a  safe 
and  sound  procedure  in  this  condition.  It  is  wise  to  delay  operating  for 
three  or  four  weeks  after  birth,  in  order  to  watch  for  any  signs  of 
spontaneous  elevation — this  I  have  seen  occur  in  cases  of  slight 
depression.  Delay  beyond  this  period  serves  no  useful  purpose,  and 
certainly  increases  the  difficulty  of  elevation  by  operation. 

Mr.  Cliffoed  White  said  he  thought  the  method  of  treatment  adopted 
in  the  President's  case  was  open  to  criticism.  Such  cases  could  be  divided  into 
two  classes,  those  in  which  the  depression  in  the  bone  was  tlie  only  lesion,  and 
those  in  which  there  were  haemorrhages  below  the  dura  and  perhaps  also  brain 
injury  as  well.  An  uncomplicated  case  tended  to  get  right  during  the  growth 
of  the  head  and,  except  in  very  severe  cases,  no  operation  was  necessary.  In 
the  second  class  of  case,  operation  was  indicated,  as  such  infants  tended  to  die 
soon  after  birth  and  often  did  not  breathe  well  from  the  beginning.  He  also 
believed  that  it  was  held  by  neurologists  that  certain  cases  of  diplegia  and 
impaired  intelligence  were  the  result  of  cerebral  injuries  at  liirth  and  so,  if  such 
infants  recovered,  their  future  was  of  uncertain  value.  If  tliis  were  so,  tlie 
serious  after-effects  would  not  be  prevented  by  blindly  levering  up  the  bone 
through  a  small  hole,  hut  only  by  treating  the  more  serious  subdural 
haemorrhage  on  the  accepted  lines  of  surgery.  If  an  operation  were  done,  it 
should  be  by  turning  down  a  scalp  flap  and  then  a  smaller  skull  flap  to  include 
D — OB   3rt. 
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the  depressed  area.  In  this  way  the  dura  could  be  inspected  and,  if  a  subdural 
haemorrhage  were  found,  it  could  be  evacuated  and  the  flaps  replaced.  He 
had  done  this  on  two  occasions  on  babies  within  a  few  hours  of  birth — both 
recovered  without  complications.  It  was  not  difficult  to  do ;  the  position  of 
the  temporal  artery  should  be  borne  in  mind  in  making  the  big  scalp  flap,  and 
the  longitudinal  sinus  avoided,  if  possible,  in  opening  the  skull.  In  one  case 
in  which  a  large  subdural  haemorrhage  was  evacuated  in  this  way,  he  had  been 
fortunate  in  having  the  child  under  observation  for  six  years  and  found  that 
the  age  of  crawling,  speaking,  walking,  &c.,  was  not  delayed.  The  child  was 
now  of  full  average  intelligence  and  size.  Methods  depending  on  pulling 
out  the  skull  dent  with  hooks  or  a  volsellum,  inserted  through  a  prick  in  the 
scalp,  or  pushing  out  the  dent  by  curved  instruments  inserted  blindly  through 
small  incisions,  would  fail  in  cases  in  which  operation  was  most  needed — i.e., 
cases  with  subdural  lesions.  Such  methods  were  comparable  to  tapping  an 
ovarian  cyst  through  the  abdominal  wall  instead  of  performing  ovariotomy. 


The  Surgery  of  the  Uterus  Bicornis  Unicollis,  with  a  Case  of 
Resection  of  Uterus  followed  by  Two  Normal  Pregnancies. 

By  J.  M.  MuNEO  Kerr,  M.D. 

The  uterus  bicornis  unicollis  is  a  fairly  common  malformation,  and 
frequently  causes  a  good  deal  of  disturbance  to  both  gravid  and  non- 
gravid.  The  condition  has  often  been  referred  to  at  this  Section,  more 
particularly  the  variety  in  which  the  two  halves  are  asymmetrical — the 
so-called  uterus  bicornis  cum  cornu  rudimentario.  Interesting  cases  of 
this  kind  have  been  described  in  which  the  rudimentary  horn  has 
ruptured,  and  one  or  two  in  which  pregnancy  followed  after  removal 
of  the  ruptured  horn. 

Pregnancij  in  Budimentary  Horn-rupture. — Mrs.  S.  was  admitted  to 
my  wards  in  the  Royal  Infirmary  on  June  6,  1918,  in  a  collapsed  con- 
dition. Menstruation  had  always  been  normal,  and  was  of  the  twenty- 
eight-day  type.  She  had  been  married  for  three  weeks,  but  on  ques- 
tioning her  she  admitted  that  she  had  not  menstruated  for  three 
months.  Twenty-four  hours  before  admission  she  was  seized  with  acute 
abdominal  pain  and  sickness.  I  operated  upon  her  within  a  few  hours 
of  her  admission,  having  diagnosed  extra-uterine  pregnancy  from  the 
clinical  history.  The  condition  proved  to  be  a  ruptured  rudimentary 
horn.  This,  along  with  the  foetus  and  placenta,  was  removed,  and  the 
stump  covered  with  peritoneum.  The  normal  half  with  tube  and  ovary 
were  conserved. 
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Reference  has  also  been  made  occasionally  to  the  dysmenorrhoea 
associated  with  this  type  of  malformation,  especially  where  one  half 
is  rudimentary,  but  so  far  I  am  unaware  of  any  case  quite  similar  to 
the  one  now  to  be  described.  In  this  case  the  dysmenorrhoea  was  so 
extreme  that  a  gynaecologist  advised  oophorectomy,  but  I  succeeded  in 
almost  completely  relieving  this  dysmenorrhoea  by  removing  the  rudi- 
mentary half.  Further,  the  woman  became  pregnant  some  years  after 
and  gave  birth  to  a  child  a  little  before  term. 

Uterus  Bicornis  Unicollis  AsymmetriciLs  {Budimentary  Horn)  with 
Extreme  Dysmenorrhoea  :  Bemoval  of  Budimentary  Horn  loith  relief  of 
Dysmenorrhoea;  Pregnancy  Some  Years  Later ;  Parturition  at  Eighth 
Month. — This  patient,  an  unmarried  woman,  aged  20,  was  brought  to 
me  by  her  mother  on  account  of  most  extreme  dysmenorrhoea.  The 
pain  came  on  the  first  day  of  the  period  and  lasted  for  about  twenty- 
four  hours.  She  informed  me  that  a  gynaecologist  had  removed  one 
ovary  two  years  before  because  it  was  slightly  cystic,  and  that  he  had 
found  that  the  uterus  was  of  the  nature  described  above,  the  left  half 
being  rudimentary.  He  now  suggested  removing  the  other  ovary. 
After  examination  under  an  angesthetic  I  confirmed  these  facts,  and 
that  there  was  a  communicating  canal  from  the  cervix.  But  I  explained 
that  removal  of  the  ovary  was  not  the  ideal  course,  and  that  I  would 
suggest  removal  of  the  rudimentary  horn,  as  in  all  probability  it  was 
responsible  for  the  dysmenorrhoea.  This  I  did  some  days  later.  After 
removing  it,  I  covered  up  the  wall  with  cellular  tissue  and  peritoneum. 
Some  years  later  she  married,  and  within  a  few  months  fell  pregnant. 
The  pregnancy  had  a  normal  course  until  the  later  weeks  when  albumin 
developed.  I  was  very  anxious  about  the  case  because  I  feared  the 
uterus  might  rupture.  She  was  placed,  therefore,  in  a  nursing  home 
for  the  later  weeks  of  her  pregnancy  and  her  confinement.  The  labour 
came  on  about  four  weeks  before  term,  and  the  child  presented  by  a 
breech.  At  first  it  looked  as  if  Caesarean  section  might  be  necessary, 
because  the  cervix  was  drawn  up  to  the  left.  In  time,  however,  dilata- 
tion and  satisfactory  descent  of  the  breech  occurred,  and  ultimately  a 
living  male  child  was  delivered  without  much  difhculty.  The  patient's 
recovery  was  delayed  by  albumin  which  persisted  for  several  weeks. 

But  to-night  I  am  not  so  much  concerned  with  this  type  of  malfor- 
mation as  with  the  variety  in  which  the  two  halves  are  symmetrical. 
I  wish  to  draw  attention  to  the  plastic  operation  for  this  condition 
which  has  been  performed  in  a  few  cases,  and  to  record  a  most  satis- 
factory case  of  my  own  in  which  the  uterus  was  resected   some  years 
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ago,  and  in  which  two  pregnancies  have  occurred  since.     The  following 
is  the  history  of  the  case  : — 

Uterus  Bicornis  Unicollis  {Symmetricus) ;  Besection  of  Uterus  ;  Tico 
normal  Pregnancies. — I  saw  this  patient  with  Dr.  Miller,  of  Shettleston, 
when  she  was  two  and  half  months  pregnant.  She  was  aged,  at  that 
time,  32,  and  had  been  married  nearly  a  year.  Dr.  Miller  informed 
me  that  he  felt  a  tumour  to  the  right  of  the  uterus,  but  he  had  difficulty 
in  deciding  between  a  myoma  complicating  a  uterine  pregnancy,  a 
pregnancy  in  a  double  uterus,  and  an  extra-uterine  pregnancy.  By  the 
time  I  saw  her,  however,  the  diagnosis  was  less  difficult,  because  the 
cervix  was  dilated  and  the  ovum  could  be  felt  through  the  dilated  cervix. 
We  could  therefore  exclude  the  third  possibility — viz.,  ectopic  pregnancy. 
I  could  not,  however,  decide  between  the  first  two.  She  was  sent  into 
the  Maternity  Hospital,  and  after  removal  of  the  ovum  I  carefully 
examined  the  condition  and  found  we  had  to  deal  with*a  uterus  bicornis 
unicollis  in  which  pregnancy  had  developed  in  the  right  half.  She  made 
a  satisfactory  recovery.  Some  nine  months  later  Dr.  Miller  sent  her 
into  my  wards  in  the  Eoyal  Infirmary  suffering  from  a  second  abortion, 
and  again  in  the  right  half.  When  she  recovered  from  the  second 
curettage  I  explained  to  her  the  exact  condition,  and  told  her  I  thought 
I  could  improve  matters,  and  that  with  her  permission  I  would  resect 
the  uterus.  I  thought  this  was  quite  possible  because  I  had  examined 
the  uterus  very  carefully  under  anaesthesia  between  the  two  abortions 
and  found  that  the  two  halves  were  symmetrical.  She  willingly  con- 
sented, and  I  excised  a  portion  out  of  each  half,  and  carefully  stitched 
the  two  halves  together.  She  fell  pregnant  nine  months  later.  During 
the  later  months  of  the  pregnancy  she  resided  in  my  wards  in  the  Royal 
Infirmary,  and  later,  when  labour  started,  which  it  did  at  term,  she  was 
transferred  to  the  Maternity  Hospital.  I  watched  her  very  carefully 
during  the  first  stage,  which  lasted  about  eighteen  hours.  I  allowed 
the  second  stage  to  go  on  for  two  and  half  hours,  and  then,  being  afraid 
that  rupture  might  occur,  I  thought  it  advisable  to  deliver  her  with 
forceps.  The  pelvis  was  flattened  and  the  head  lay  transversely  in  the 
cavity.  I  experienced  much  greater  difficulty  in  the  delivery  than  I 
had  expected,  and  unfortunately  did  considerable  injury  to  the  child. 
After  the  delivery  of  the  placenta  I  passed  my  gloved  hand  into  the 
uterus  to  determine  the  condition  of  the  cicatrix.  I  found  the  placenta 
had  been  situated  in  the  posterior  wall.  What  was  of  special  interest 
:and  satisfaction,  however,  was  the  fact  that  I  could  feel  a  longitudinal 
ridge  running  vertically  along  the  anterior  and  posterior  uterine  wall. 
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The  child  was  born  alive  but  asphyxiated.  It  seemed  to  make  satis- 
factory progress,  but  ultimately  died  on  the  twelfth  day  of  convulsion, 
the  result  of  the  cranial  injuries.  She  is  at  present  again  pregnant  and 
expects  her  confinement  in  September  when  I  intend  to  deliver  her  by 
Csesarean  section. 

The  first  case  of  this  kind  was  recorded  by  Truzzi.  Next  are  two 
recorded  by  Strassmann  ^ ;  another  by  Fraenkel.'^ 

I  performed  the  operation  because  the  patient  had  had  two  mis- 
carriages. This  occurrence  seems  to  be  fairly  frequent,  to  judge  by 
recorded  cases,  and  is  probably  brought  about  by  irregular  contractions 
in  the  two  uterine  horns. 

The  operation  can  only  be  performed  where  the  two  halves  are 
absolutely  symmetrical.  It  is  very  easily  carried  out.  A  V-shaped 
wedge  is  removed,  and  the  two  halves  of  the  uterus  are  brought  together 
and  carefully  stitched.  There  was  no  difficulty  in  approximating  the 
two  halves.  All  the  sutures  should  be  inserted  before  any  one  is  tied, 
and  I  inserted  them  through  as  much  of  the  muscle  tissue  as  possible. 
After  tying  the  principal  sutures,  I  inserted  one  or  two  stitches  between, 
so  as  to  bring  the  edges  of  the  wound  very  accurately  together.  The 
suture  used  for  the  principal  stitches  was  linen  thread,  and  for  the 
intermediate  stitches  fine  catgut. 

As  recorded  in  the  report  of  the  case,  the  scar  was  unusually  firm, 
for  I  passed  my  hand  into  the  uterus  after  delivery  of  the  child,  when 
I  could  feel  a  longitudinal  ridge  running  vertically  along  the  anterior 
and  posterior  uterine  wall. 

Intravesical  Repair  of  Inaccessible  Vesico-vaginal   Fistula?. 
By  J.  M.  MuNEO  Kerr,  M.D. 

All  surgeons  must  have  found  that  there  are  certain  cases  of  vesico- 
vaginal fistula  in  which  the  repair  of  the  fistula  is  extremely  difiicult. 
In  a  number  of  cases  the  difficulty  arises  because  of  the  size  of  the  tear, 
but  in  others,  probably  the  greater  proportion,  because  the  fistula  is  so 
difficult  to  reach  per  vaginam.  This  latter  difficulty  was  the  reason  for 
the  following  operation. 

The  fistula  in  my  case  followed  a  radical  operation  for  carcinoma  of 
the  cervix.     The  carcinoma  was  far  advanced,  and  in  separating  the 

'  Berl.  klin.  Wochensdir.,  xl,  p.  1750. 
-Ibid.,  1913,  1,  p.  1589. 
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bladder  from  the  cervix  I  injured  the  bladder.  I  tried  to  repair  it  as  well 
as  I  could  at  the  time,  but  unfortunately  a  fistula  resulted.  Some  months 
later  the  patient  came  to  me  in  great  distress  because  of  this  fistula, 
and  asked  me  if  I  could  not  do  something  to  make  her  more  comfort- 
able. I  found  the  fistula  high  up  in  the  vault  of  the  vagina,  and  so 
inaccessible  that  I  deemed  repair  by  the  vagina  impossible.  I  told  her 
that  I  could  do  nothing,  but  a  day  or  two  later  I  thought  it  might  be 
possible  to  repair  it  by  the  bladder.  I  therefore  took  her  into  my 
wards  in  the  Glasgow  Koyal  Infirmary  and  performed  the  operation  as 
follows  : — 

I  made  a  transverse  incision  above  the  pubes  and  dissected  down 
on  to  the  bladder.  I  then  seized  the  bladder  with  two  fine  volsellum 
forceps,  about  3  in.  apart,  and  opened  the  vault  of  the  bladder  trans- 
versely. I  could  then  see  the  fistula  clearly  at  the  base  of  the  bladder, 
and  it  was  easy  to  reach  it.  With  a  knife  I  separated  off  the  mucous 
membrane,  and  the  muscle  and  mucous  membrane  of  the  vagina.  My 
idea  was  to  insert  two  layers  of  sutures  and  knot  the  one  in  the  bladder 
and  the  other  in  the  vagina.  The  bladder  stitches  I  felt  sure  I  could 
easily  insert  and  tie,  but  the  vaginal  stitches  were  the  difficulty.  It 
occurred  to  me,  however,  that  by  taking  straight  needles  and  threading 
one  on  each  end  of  my  suture  I  could  pass  these  straight  needles  down 
into  the  vagina  and  tie  them  there.  I  therefore  proceeded  to  do  this, 
I  pushed  the  straight  needles  down  into  the  vagina;  I  then  applied 
my  ligatures  to  the  mucous  membrane  and  completely  closed  the  mucous 
membrane.  I  then  carefully  closed  up  the  wound  in  the  vault  of  the 
bladder  and  closed  the  abdominal  wound.  Next  I  seized  hold  of  the 
needles  which  I  had  pushed  into  the  vagina,  removed  them,  and  tied 
the  ligatures  firmly.  It  was  a  little  difficult  because  they  were  so  high 
up  in  the  vagina,  but  with  the  aid  of  long  pressure  forceps  I  accom- 
plished it  quite  easily.  A  self-retaining  catheter  was  inserted  into  the 
bladder  and  retained  for  two  or  three  days.  The  patient  made  an 
uninterrupted  recovery,  and  the  fistula  was  completely  healed. 

I  do  not  wish  at  present  to  claim  too  much  for  this  operation, 
for  I  have  employed  it  only  in  this  one  case,  but  I  think  that  it  may 
prove  useful  in  certain  cases.  It  might  not,  however,  be  successful 
in  some  of  those  large  vesical  tears  where  it  is  extremely  difficult  to  get 
a  satisfactory  union  of  the  bladder  mucous  membrane  j9f?-  vaginam. 

As  far  as  I  can  discover,  no  one  has  suggested  the  procedure 
described — an  intravesical  repair  of  a  vesico-vaginal  fistula. 
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DISCUSSION. 

The  President  recalled  the  publication  of  a  paper  by  the  late  Mr.  McGill, 
of  Leeds,  in  the  eighties,  on  the  suprapubic  operation  for  vesico-vaginal  fistula, 
which  he  himself  early  followed.  The  free  separation  and  dissection  of  the 
damaged  tissues  were  the  main  requirements,  and  he  considered  the  route 
per  vaginam  the  more  effective. 

Dr.  Eden  said  that  the  closure  of  a  vesico-vaginal  fistula  by  a  vaginal 
operation  was  much  more  difficult  when  the  uterus  had  been  previously 
removed  than  in  one  due  to  obstetric  traumatism.  The  bladder  could  not  be 
pulled  down  within  reach,  and  the  fistula  was  usually  in  the  least  accessible 
position — i.e.,  at  the  apex  of  the  vagina.  He  had  twice  dealt  with  such  a  case 
by  an  abdominal  operation,  separating  the  bladder  from  the  vagina  from  above 
downwards.  It  was,  however,  a  technically  difficult  operation,  and  he  could 
well  believe  that  the  intravesical  route  would  prove  to  be  easier  in  many 
cases.  He  said  there  was  both  simplicity  and  ingenuity  in  the  technique 
as  demonstrated  by  Dr.  Munro  Kerr. 


Placenta  Prcevia,   with  Vasa  Prsevia  ;    Ccesarean  Section. 

By  Arthur  J.  McNair,  M.B. 

E.  M.,  a  frail-looking  grey-haired  woman,  aged  39,  was  admitted 
into  Guy's  Hospital  on  August  II,  1920,  on  account  of  haemorrhage  in 
the  thirty-fifth  week  of  her  first  pregnancy.  I  am  permitted  by  the 
courtesy  of  Mr.  Harold  Chappie  to  report  this  case.  She  stated  that 
she  awoke  at  1.30  a.m.,  feeling  very  faint,  and  she  discovered  that  she 
was  losing  profusely  from  the  vagina.  Up  to  then  pregnancy  had  been 
uncomplicated.  On  her  admission  to  the  hospital  half  an  hour  later, 
the  Obstetric  Resident  was  so  alarmed  at  the  severe  flooding  that  he 
immediately  inserted  a  gauze  pack  into  the  cervix  atid  vagina,  and  in  so 
doing  ruptured  the  membranes.  When  I  saw  her  shortly  afterwards, 
blood  was  already  coming  through  an  efficient  vaginal  pack.  The 
patient  was  blanched  ;  her  pulse-rate  was  140  a  minute.  The  foetus 
was  presenting  as  a  vertex  in  the  first  position,  and  was  alive.  After 
removal  of  the  gauze,  the  cervix  was  found  to  be  rigid,  not  taken  up, 
and  dilatation  was  only  sufficient  to  admit  one  finger  with  difficulty.  A 
marginal  placenta  prsevia  was  felt.  Haemorrhage  was  so  profuse  that 
obviously  it  had  to  be  stopped  quickly.  I  decided  that  Caesarean  section 
held  out  the  best  hope  of  saving  the  woman,  because  the  alternatives 
of  version  or  the  use  of  a  de  Eibes'  bag  both  necessitated  dilatation  of 


196  McXair  :    Placenta  Praevia,  ivith   Vasa  Praevia 

the  cervix  with  the  certainty  of  increased  bleeding.  The  feasibihty  of 
bipolar  version  was  doubtful  as  the  liquor  amnii  had  escaped  and  treat- 
ment with  a  hydrostatic  bag  would  have  entailed  the  risk  of  further 
haemorrhage  on  its  expulsion  from  the  cervix.  These  facts  and  a 
consideration  of  the  patient's  general  condition  were  sufficient  to 
outweigh  the  contra-indication  of  ruptured  membranes. 

This  operation  was  accordingly  performed  under  gas  and  oxygen 
anaesthesia.  The  fcetus,  which  weighed  5|  lb.,  was  delivered  covered 
with  meconium,  in  a  condition  of  white  asphyxia,  but  was  resuscitated. 
The  patient  subsequently  made  a  good  recovery  and  left  the  hospital 
with  her  baby  on  September  12. 

I  record  this  case  because  examination  of  the  after-birth  showed  that 
in  association  with  a  marginal  placenta  previa  there  was  a  velamentous 
insertion  of  the  cord  so  disposed  that  the  spread-out  vessels  lay  over  the 
internal  os  uteri.  It  was  discovered  also  that  rupturing  of  the 
membranes  had  resulted  in  tearing  of  a  large  vein.  It  is  remarkable 
that  the  foetus  survived  what  must  have  been  a  considerable  direct 
haemorrhage   from  its  circulation. 

The  specimen  consists  of  a  placenta,  on  the  uterine  surface  of 
which  is  a  detached  portion  covered  by  blood  clot.  The  velamentous 
vessels  course  over  an  area  which  was,  in  the  recent  state,  as  large  as 
the  palm  of  one's  hand,  and  become  inserted  into  the  placenta  in  the 
lower  two-fifths  of  its  circumference.  The  laceration  of  the  membrane 
involving  a  large  venous  tributary  is  shown.  It  was  identified  with 
certainty  as  the  aperture  through  which  the  gauze  was  thrust,  by  the 
fact  that  its  margin  was  stained  with  picric  acid  solution  which 
had  been  used  to  swab  out  the  vagina  and  cervix  as  a  preliminary  to 
operation. 

DISCUSSION. 

The  President  asked  whether  the  severe  blood-loss  had  any  effect  on 
the  foetus  ?  In  the  only  instance  of  the  kind  he,  himself,  had  seen  the  child 
was  bom  alive. 

Dr.  McXaie  said  that  the  child  was  dehvered  by  Caesarean  section  three- 
quarters  of  an  hour  after  the  laceration  of  the  vein  occurred. 
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The    Female    Pelvic    Floor :  ^ 
PKESIDENT'S    ADDKESS. 

(ABSTRACT.) 

By  Henry  Beiggs,  F.E.C.S.  (President). 

Half  a  century  ago,  in  the  second  of  the  five  editions  of  his  classical 
work,  Henry  Savage,  after  more  recent  dissections  of  the  muscles  of  the 
floor  of  the  pelvis,  amended  the  defects  of  the  first  edition.  Savage 
was  acquainted  with  the  subperitoneal  perivascular  connective  tissue 
and  its  importance  in  the  protection  of  the  blood-vessels  from  strain; 
he  also  mentioned  the  additional  trabecular  filaments  which  strengthened 
it  and  allowed  only  a  partial  descent  of  the  uterus.  On  the  perinaeum 
the  minute  care  bestowed  by  Savage  terrorized  the  assiduous  student  of 
the  early  seventies ;  the  subtleties  of  scalpel  and  forceps  subsided  amid 
the  shrivelled — too  primitively  prepared  and  preserved — tissues  ;  the 
description  on  the  authority  of  Savage  (acknowledged  within  brackets) 
was  accepted  with  disappointment  after  difficulty  and  diffidence.  Free 
dissection  dislodges  connective  tissue  ;  disturbs,  diminishes,  or  destroys 
organic  continuity  ;  isolates  and  lessens  constituents  and  depreciates 
accurate  description.  Savage  warned  dissectors  against  these  losses  at 
a  time  when  anatomical  demonstrations  of  the  tissues  of  the  dead  were 
more  prevalent  than  surgical  operations  upon  the  living  :  the  denudation 
operations, — in  their  tissue  sacrifices  slight,  in  their  extent  patchy,  in 
their  areas  ranging  from  the  perinaeum  to  the  vaginal  fornices, — were 
too  meagre,  too  superficial  or  too  marginal,  to  originate  any  new 
departure  in  plastic  surgery.  The  structure  and  functions  of  the  pelvic 
floor  were  not  understood ;  dissection  and  description  had  effected  too 
little  ;  extensions  of  anatomical  methods  were  required  ;  from  sectional 
anatomy  revelations  were  impending. 

In  1872,  in  obstetrics,  a  sensational  surprise  was  lodged  ;  thoughts 
aroused  ;  corrections  made  and  researches  widened  by  Braune's  illustra- 
tion and  description  of  his  frozen  section. 

In  1880,  Berry  Hart,  with  an  acute  perception  of  Braune's  revelations 
and  of  the  essentials  of  regional  obstetrical  and  gynaecological  anatomy, 
published  his  own  researches  on  the  structural  anatomy  of  the  female 

1  At  a  meeting  of  the  Section,  held  October  7,  1920. 
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pelvic  floor,  including  a  further  study  of  the  genu-pectoral  position. 
In  1885,  Hart  also  published  the  topographical  and  sectional  anatomy 
of  the  female  pelvis.  Of  Hart's  foundation-study  of  the  pelvic  floor  my 
own,  ever-increasing,  estimate  commenced  in  1880  at  the  close  of  a 
three-years'  demonstratorship  of  anatomy  and  continued  from  1885 
throughout  a  thirty-five  years'  honorary  service  in  obstetrical  and 
gynaecological  hospitals.  I  believe  my  own  estimate  to  be  a  very  small 
fraction  of  the — general  and  genuine — deserved  appreciation. 

It  is  difiicult  to  persuade  man  that  his  contemporaries  are  valuable 
and  important  persons.  It  is  easy  for  man  to  realize  that  scientific 
departments  and  learned  societies  are  willingly  allied  in  the  encourage- 
ment and  support  of  all  good  work. 

Strong  anatomical  support  of  Hart's  foundation  appeared.  By 
invitation  from  the  Edinburgh  Obstetrical  Society,  on  the  completion 
of  his  own  a'dditional  scientific  researches.  Professor  Johnson  Symington 
in  1887  read  "  A  contribution  to  the  Normal  Anatomy  of  the  Female 
Pelvic  Floor  "  ;  ^  in  confirmation  and  in  criticism  of  Hart's  foundation,  he 
stated  : — 

"  The  importance  and  variety  of  the  functions  performed  by  the  pelvic 
floor,  no  less  than  the  frequency  with  which  its  structures  are  impaired,  render 
an  accurate  knowledge  of  its  anatomy  and  physiology  an  essential  preliminary 
to  the  scientific  study  of  gynaecology  and  obstetrics ;  yet,  with  the  exception 
of  Dr.  Berry  Hart,  few  writers  have  devoted  much  time  to  the  investigation  of 
its  general  topography,  or  of  the  changes  that  may  occur  in  the  position  of  its 
different  parts  under  various  physical  conditions. 

One  of  the  most  obvious  functions  of  the  pelvic  floor  is  that  of  supporting 
the  superimposed  viscera.  This  is  especially  the  case  in  the  human  subject, 
for  the  weight  of  the  abdominal  viscera,  which  in  most  animals  is  largely 
borne  by  the  ventral  wall  of  the  abdomen,  tends  to  become  transferred,  with 
the  assumption  of  the  erect  posture,  from  this  wall  to  the  pelvic  floor.  The 
pelvic  floor  is  not,  however,  merely  an  organ  of  support,  since  it  contains 
canals  by  means  of  which  the  urinary,  genital,  and  alimentary  tracts  commu- 
nicate with  the  exterior,  and  through  which  the  contents  of  the  bladder,  uterus, 
and  rectum  can  pass  to  the  exterior.  In  the  process  of  parturition  the  floor 
must  be  capable  of  very  great  displacement,  as  the  diameters  of  the  foetal  head 
are  nearly  equal  to  those  of  the  pelvic  outlet. 

In  this  paper  the  term  '  pelvic  floor  '  includes  not  merely  its  muscular 
diaphragm,  but  the  whole  of  the  soft  structures  that  close  the  inferior  outlet  of 
the  female  pelvis.  It  is  composed  of  skin,  mucous  membrane,  fasciae,  muscles, 
and  fat,  arranged  in  such  a  manner  as  to  form  a  thick  and  tolerably  compact 
mass.     There  is  no  difficulty  in  defining  the  lower  limit  of  the  pelvic  floor,  as 

'  Edin.  Med.  Journ.,  1888-9,  sxxiv,  p.  788. 
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all  will  readily  admit  that  this  is  formed  by  the  skin.  With  the  upper  boundary 
the  case  is  different,  since  here  the  difficulty  is  to  determine  whether  certain 
organs,  which  are  connected  with  the  pelvic  floor,  ought  to  be  considered  as 
entei'ing  into  the  formation  or  as  resting  upon  it.  Thus  Dr.  Berry  Hart 
describes  the  bladder  as  forming  an  important  part  of  the  anterior  portion  of 
the  pelvic  floor,  and  Dr.  Henry  C.  Coe,  in  his  article  on  '  The  Anatomy  of  the 
Female  Pelvic  Organs,'  in  the  '  American  System  of  Gynaecology,'  i,  p.  222, 
published  in  1887,  stated  that,  properly  speaking,  the  term  includes  both 
bladder  and  rectum. 

For  various  reasons  I  feel  compelled  to  differ  from  these  authors,  and  to 
consider  that  the  rectum  and  bladder,  like  the  uterus,  should  not  be  regarded 
as  parts  of  the  pelvic  floor,  but  as  organs  resting  upon  it.  Dr.  Hart  has 
specially  emphasized  the  fact,  that  the  pelvic  floor  forms  a  compact  mass, 
which  is  traversed  by  certain  '  clefts  '  or  '  faults,'  the  walls  of  these  clefts  being 
normally  in  contact,  so  that  they  bound  merely  potential  spaces.  I  quite  agree 
with  this  view,  but  would  add,  that  although  these  clefts  may  open  up  for  the 
passage  of  material  through  them,  they  do  not  act  as  reservoirs  like  the  cavities 
of  the  bladder,  uterus  and  rectum.  If  we  regard  the  bladder  as  constituting  a 
part  of  the  pelvic  floor,  then  we  must  admit  that  the  floor  rises  up  into  the 
abdomen  when  the  bladder  is  distended." 

An  obstetrician's  (Hart's)  realization  had  enlarged  the  pelvic  floor 
downwards  to  include  both  the  pelvic  diaphragm  and  the  perinaeum, 
also  upwards  to  include  the  bladder  in  the  pubic  segment.  An  inclusion 
of  the  bladder  embarrassed  the  term  pelvic  floor  ;  accordingl}-  scientific 
anatomists  have  followed  Symington  and  excluded  all  the  overlying 
viscera.  The  complete  closure  of  the  unoccupied  visceral  canals — the 
*'  clefts  "  or  "  faults  " — within  the  pelvic  floor  from  peritoneum  to  skin 
is  an  important  physiological  and  prophylactic  function  as  well  as  an 
invaluable  physical  feature  for  clinical  discernment. 

Did  Douglas  ever  inquire  as  to  the  closure  of  the  pouch  that  overlies 
the  pelvic  floor  and  bears  his  name  ?  When  occupied,  the  pouch  of 
Douglas  has  long  been  familiar  as  a  mine  of  gyna?cological  activity. 
When  empty,  the  close  contact  of  its  walls  is  consistent  with  the  similar 
disposal  of  the  walls  of  the  "  clefts  "  within  the  normally  firm  pelvic 
floor.  Above  and  within  the  pelvic  floor  close  packing  and  laxity  of 
tissue  are  incompatibles ;  close  packing  and  firmness  of  tissue  are  in- 
separables. The  firmness  of  the  pelvic  floor  is  ascribable  to  the  mixed — 
the  most  active  to  the  most  passive  total  constituents.  Amongst  them 
the  voluntary  muscles  are  prominent  and  are  lucidly  summarized  in 
Professor  Peter  Thompson's  introduction  to  his  published  thesis  on  the 
''Myology  of  the  Pelvic  Floor,"  1899.     Thompson  states  (p.  7>  : — 
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In  view  of  the  supreme  importance  of  a  precise  and  accurate  knowledge 
of  the  anatomy  of  the  pelvic  floor  to  the  gynaecologist  and  obstetrician,  it  is 
perhaps  not  surprising  that  special  attention  should  hitherto  have  been  chiefly 
directed  rather  to  its  topographical  anatomy  in  the  human  subject,  and 
particularly  in  the  female,  than  to  its  morphology  and  comparative  anatomy. 
It  is,  however^  none  the  less  remarkable  that  amidst  the  numerous  and  indeed 
almost  exhaustive  observations  which  have  been  made  in  comparative 
myology,  the  muscles  of  the  pelvic  floor  have  received  but  scant  consideration. 

The  pelvic  floor,  as  so  well  pointed  out  by  Dr.  Berry  Hart  and  Professor 
Johnson  Symington,  is  a  thick  compact  mass  traversed  by  '  clefts  '  or  '  faults,' 
the  walls  of  which  are  normally  in  contact,  but  which  open  up  for  the  passage 
of  material  through  them.  It  includes  the  whole  of  the  soft  structures  that 
close  the  outlet  of  the  pelvis. 

In  the  human  subject,  in  whom  the  erect  posture  necessitates  special 
modifications,  the  functions  which  the  pelvic  floor  is  called  upon  to  perform 
are  widely  different  from  those  in  animals  in  which  the  long  axis  of  the  body 
is  horizontal.  In  most  mammals  the  weight  of  the  abdominal  viscera  is  largely 
borne  by  the  ventral  wall  of  the  abdomen,  but  in  man  the  weight  is  sustained 
mainly  by  the  floor  of  the  pelvic  cavity,  and  this  is  accordingly  specially 
modified  to  give  active  support  to  the  burden  which  has  been  transferred  to  it. 

In  all  mammals  the  closure  of  the  '  clefts  '  or  '  faults  '  in  the  pelvic  floor, 
through  which  the  rectal  and  genito-urinary  canals  ai'e  transmitted,  is  brought 
about  by  the  action  of  muscular  fibres,  and  the  compact  mass  forming  the  floor 
of  the  pelvis  is,  therefore,  even  in  its  simplest  form,  partly  muscular ;  the  rest 
is  made  up  of  connective  tissues  and  integument.  The  muscular  fibres,  which 
form  a  distinct  layer  in  the  pelvic  floor,  surround  the  canals  which  traverse  the 
'  clefts  '  and  they  control  or  guard  these  canals  at  their  outlet ;  in  other  words» 
the  layer  is  largely  sphincteric  in  action.  It  is  obvious  that  a  pelvic  floor  so 
constituted  is  not  specially  adapted  for  support. 

But  a  great  difference  in  the  architecture  of  the  pelvic  floor  is  apparent  in 
those  mammals  in  which  the  long  axis  of  the  body  is  either  absolutely,  or 
approximately,  vertical.  In  them  the  floor  is  further  modified  for  the  support 
of  abdominal  viscera,  and,  in  addition  to  the  layer  of  muscle  controUing  the 
clefts,  another  layer  is  developed  in  the  form  of  a  well-marked  diaphragm, 
which  constitutes  a  muscular  sheet  attached  on  all  sides  to  the  walls  of  the 
pelvic  cavity.  In  the  human  subject  this  sheet  includes  the  levatores  ani  and 
coccygei  muscles. 

The  more  highly  differentiated  pelvic  floor,  therefore,  consists  of  a  compact 
mass  in  which  two  distinct  layers  of  muscles  may  be  recognized,  the  arrange- 
ment and  functions  of  which  are  in  striking  contrast.  The  upper  layer, 
designed  for  purposes  of  support,  forms  a  more  or  less  complete  '  pelvic 
diaphragm ;  '  the  inferior  layer,  designed  for  purposes  of  control,  forms 
sphincters  for  the  openings  of  the  canals  which  perforate  the  floor  to  reach.the 
exterior. 

The  two  layers  are  not  functionally  but  morphologically  different.     The 
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sphincter  muscular  layer  is  derived  from  the  primitive  sphincteric  cloacae,  and 
though  the  muscles  differentiated  from  it  vary  in  the  lower  and  higher  types 
of  mammals  they  follow  a  general  plan  of  organization. 

As  regards  the  pelvic  diaphragm  it  is  interesting  to  find,  that  although  it 
contributes  to  the  support  of  viscera,  the  muscles  which  constitute  it  are  derived 
from  the  flexors  and  abductors  of  the  caudal  end  of  the  vertebral  column.  In 
tailed  mammals  this  group  of  muscles  passes  from  the  side  wall  of  the  pelvis 
to  the  tail  and  moves  that  structure.  But  coincident  with  the  assumption  of 
the  upright  posture  not  only  is  the  number  of  caudal  vertebrae  reduced,  but 
the  muscles  which  move  them  undergo  similar  retrogressive  changes.  Tliis 
group  is  now  available  for  other  functions,  and  it  eventually  undergoes  such 
modifications  as  to  form  the  diaphragm,  which  is  such  an  essential  feature 
of  the  pelvic  floor  in  some  of  the  primates. 

The  two  muscular  layers  of  the  pelvic  floor  described  above,  can  be  recog- 
nized in  anthropoid  apes  and  man,  and  although  in  dissecting  the  perineum  of 
the  latter,  the  number  of  muscular  layers  may  be  greater,  the  increase  is  due, 
not  to  the  presence  of  a  third  layer  differing  in  function  or  origin  from  the  two 
described  above,  but  to  modifications  afi'ecting  the  lower  layer  in  such  a  way 
that   its  various  muscles  are  arranged  in  two  chief  planes  or  strata. 

In  this  thesis  an  attempt  is  made  to  describe  in  detail  the  two  fundamental 
muscular  layers  of  the  pelvic  floor  ;  to  trace  the  origin  and  development  of  the 
muscles  forming  each,  and  to  compare  these  in  their  different  groups  of 
mammals  ;    and  finally  to  establish  their  homologies." 

A  further  step  in  the  advance  of  scientific  anatomy  was  also  made  by 
Thompson  with  regard  to  "  The  arrangement  of  the  Fasciee  of  the  Pelvis 
and  their  relationships  to  the  Levator  Ani."     He  states  ^ : — 

"  The  assumption  of  the  erect  posture — as  in  man,  and  approximately  so 
in  anthropoids — necessitates  special  modifications  for  the  support  of  the  pelvic 
viscera.  Of  these,  perhaps  the  most  important  are  the  modifications  whicli 
the  ilio — and  pubo — coccygei  muscles  undergo  to  form  the  levator  ani.  At  the 
same  time,  the  presence  of  a  strong  visceral  layer  of  pelvic  fascia,  obviously 
for  purposes  of  support,  which  extends  between  the  viscera  and  the  lateral 
pelvic  wall,  is  suggestive  of  another  modification  of  structure  to  meet  special 
requirements.  But  whereas  the  homologous  muscles  of  the  levator  ani  in  man 
can  usually  be  recognized  without  difficulty  in  lower  mammals,  this  is  not  the 
case  with  the  visceral  layer  of  pelvic  fascia.  Apparently  it  does  not  exist  as  such 
in  lower  mammals,  and  consequently  it  must  be  regarded  as  a  new  formation." 

"  Since  then,  in  mammals  below  primates  there  is  no  visceral  pelvic  fascia 
similar  to  that  occurring  in  man  and  the  orang-utan,  one  may,  in  conclusion, 
ask  :  What  is  the  origin  of  the  fascia '?  It  is  difficult  to  give  a  definite  answer 
to  this  question.  But  at  any  rate  we  know  that  a  fibrous  sheath  envelops  the 
obliterated  hypogastric  artery,  and  the  vessels  supplying  the  bladder,  uterus, 
vagina,  and  rectum,  and  it  may  be  that  the  supporting  layers  of  the  pelvic 

'  Journ.  Aiiat.  and  Physiol.,  1901,  xxxv,  p.  127. 
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fascia  ai'e  primarily  derived  from  this,  by  lateral  extension  on  to  the  fascia 
covering  the  upper  surface  of  the  levator  ani.  There  is  one  circumstance  that 
seems  to  lend  some  suj)port  to  this  ^new,  namely,  that  in  the  orang-utan  the 
visceral  layer  of  the  pelvic  fascia,  at  least  in  its  hinder  parts,  is  double,  and 
some  of  the  vessels  derived  from  the  hypogastric  trunk  are  situated  between  the 
two  layers.     But  further  observations  are  necessary  to  elucidate  this  point." 

The  completing  step  in  the  structure  and  functions  of  the  distensile 
and  mobile  pelvic  floor  is  supplied  in  Manfred  Moritz's  published  article 
on  "  The  Significance  of  the  Parametrium."  ^     Moritz  stated  : — 

"  These  observations,  excluding  all  the  other  elements,  leave  us  therefore 
the  vessels,  nerves,  lymphatics  and  ureters,  with  their  sheaths  of  smooth 
muscle,  alone,  together  with  the  retroperitoneal  connective-tissue  in  which  they 
run  as  the  chief  factors — I  venture  to  submit  the  only  ones — which  come  into 
consideration  in  regard  to  the  support  of  the  pelvic  viscera.  I  fail  to  see  any 
diflBculty  against  the  acceptance  of  this  view..  The  tissue  has  obviously  been 
evolved,  and  is  eminently  adapted  for  this  formation.  The  fact,  that  the  lower 
uterine  segment  forms,  relatively  speaking,  the  most  fixed  point,  gives  to  this 
organ  free  play  for  the  great  changes  in  size  and  shape  to  which  it  is  periodically 
subjected,  and  enables  it  to  fulfil  its  physiological  functions. 

The  structure  of  the  connective  tissue,  e.g.,  the  extensible  vessels, 
sti'engthened  by  elastic  masses  of  smooth  muscle,  allows  all  the  changes  of 
pregnancy,  of  full  and  collapsed  bladder,  and  of  rectum,  &c.,  to  take  place 
without  any  interference  with  the  normal  state  of  these  tissues  and  without 
vascular  disturbances. 

In  addition  to  its  advantages  over  a  more  rigid  tendinous  or  ligamentous 
support,  this  tissue  possesses  a  definite  tonus  of  its  own.  It  is  actively  con- 
tractile, ever  variable  in  dimensions,  and  thus  able  to  arrange  itself  'for  the 
varA'ing  conditions  to  which  the  pelvic  viscera  are  liable,  enabling  these  to 
carry  out  their  functions  comfortably  and  with  the  least  expenditure  of  space 
and  energy." 

Of  the  available  evidence  from  scientific,  anatomical,  or  other,  sources 
none  could  be  more  acceptable  than  the  foregoing  which  are  representa- 
tive of  the  more  widely  conceived  and  conducted  researches  of  an 
advanced  and  accurate  character. 

In  the  surgical  restoration  of  the  pelvic  floor  or  of  the  abdominal 
wall,  an  operator  relies  upon  the  firmer  fasciae  rather  than  upon  the 
packing  connective  tissues  or.  the  more  vulnerable  voluntary  muscular 
fibres  during  the  coaptation  of  all  by  layered  buried  sutures.  Where  there 
is  little  firm  fascia  there  is  little  muscle,  also  little  packing  connective 
tissue  exclusive  of  the  variable  fatty  deposits ;  surgical  effort  is  then 
too  late. 

'  Journ.  Ohst.  and  Gyn,  Brit.  Einp.,  1914,  xxvii,  pp.  177-189. 
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The  firmness  of  the  normal  pelvic  floor  and  the  harmonizing 
co-operation  of  all  the  constituents  are  belittled  by  an  elated  and 
exclusive  advocacy  of  any  one  constituent.  Here  and  there,  too  often, 
in  the  abundant — if  not  superabundant — total  literature,  industry  and 
elaboration,  enthusiasm  and  imagination  have  advanced  conflicting 
views,  each  displaying  its  modicum  of  truth  and  each  vs^hen  pushed 
to  the  extreme  becoming  almost  frantically  absurd.  Assortment, 
amalgamation  and  sacrifice  are  ever  in  process. 

In  this  Section  of  Obstetrics  and  Gynaecology,  in  1908,  sympathetic 
clear  vision  and  sound  judgment  were  exercised  by  Professor  Arthur 
Keith.'  By  him  the  supporting  function  of  the  pelvic  floor  at  the  time 
was  attributed  to :  "  (1)  the  musculature  of  the  pelvic  floor ;  (2)  the 
visceral  ligament  of  the  pelvic  fascia  as  described  and  defined  by 
Professor  Paterson ;  (3)  the  strong  perivascular  and  perineural  sheaths." 
He  endorsed  the  accuracy  of  the  visceral  ligament  of  Professor  Paterson 
and  added  the  independent  observations  by  Dr.  John  Cameron  and 
Professor  Elliot  Smith — namely,  the  continuity  of  the  visceral  ligament 
on  each  side  with  the  perivascular  supports,  especially  with  the 
extremely  strong  fibrous  sheaths  surrounding  the  prostatic  vaginal 
and  uterine  veins. 

The  primary  function  of  the  visceral  ligament  met  with  a  dissentient 
judgment  from  Professor  Keith,  based :  {a)  upon  the  mechanism  of  the 
bladder  in  situ  behind  the  pubis  on  its  visceral  ligaments,  and  (b)  upon 
a  warning  note  that  without  any  elongation  of  the  visceral  ligaments, 
.but  between  them,  the  yielding  and  prolapse  of  the  centrally  placed 
trigone  musculature  is  due  to  the  injured  and  weakened  levator  ani 
and  sphincter  vaginae. 

The  late  Professor  Paterson,  when  his  description  of  the  visceral 
ligament  was  ripe  for  publication,  sought  my  views  on  the  visceral 
pelvic  fascia?  ;  as  they  agreed  with  his  findings  he  seemed  pleased  with 
them  in  spite  of  my  protest  against  the  naming  of  ligaments  obtainable 
from  viscera!  fasciae  of  the  pelvic  floor. 

In  going  about  their  surgical  business  operators  upon  the  pelvic 
floor,  as  elsewhere,  like  to  think  that  they  are  applying  their  fullest 
and  best  regional  and  general  anatomical  knowledge  on  the  widest  and 
soundest  local  and  general  surgical  principles.  Operators  do  not  court, 
neither  do  they  deny  their  failures  :  they  are  aiming  at  conservation  of 
tissue  and  function  by  earlier  attention  and  action.    A  liberal  conformity 

»  Proceedings,  1908,  i,  p.  21G. 
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encourages  the  comparisons  that  tend  to  correct  associations.  Abdominal 
wall  incisions  and  herniae  and  pelvic-floor  puerperal  lacerations  and 
hernise  with  their  wall  and  floor  injuries  and  defects  can  be  studied 
and  treated  on  parallel  lines.  In  their  presence  time,  opportunity, 
judgment  and  equipment  vary  and  the  degree  of  departure  from 
the  normal  wall  or  floor  also  varies.  Among  old  standing  gross 
departures  from  the  normal,  failures  of  radical  treatment  are  reasonable 
expectations  ;  the  tissues  are  atrophied  :  their  functions  are  lost  beyond 
restoration.  Early  and  slight  departures  from  the  normal  can  only  be 
diagnosed  and  their  intensification  verified  by  an  exact  appreciation 
of  the  structure  and  functions  of  the  normal  pelvic  floor.  Modern 
utility  and  future  service  are  severe  tests  of  isolated  distinctions  like 
Mackenrodt's  and  Paterson's  within  fascial  planes. 

There  was  much  to  be  sought  and  taught,  at  the  middle  of  the 
sixteenth  century  when  the  French  surgeon,  Ambrose  Pare,  led  the 
way  for  his  confreres  and  successors  in  the  primary  treatment  of 
perinseal  lacerations  which  had  converted  the  two  openings  into  one. 
There  were  sutures  and  their  effects — a  too  cramped  co-aptation  of  all 
the  tissues  of  the  torn  septum.  A  general  and  a  surgical  shyness 
towards  primary  suture,  especially  in  this  country,  persisted. 

Gynsecologists  admit  that  the  downward — the  commonest— dis- 
placement of  the  uterus  is  a  hernia. 

Publications  on  the  use  and  abuse  of  pessaries  were  infinitely  less 
potent  than  Sir  John  Bland-Sutton's  recent  postulate,  "  the  proper 
place  for  a  pessary  is  behind  the  fire  " — one  of  the  innumerable  beneficent 
changes  introduced  by  modern  surgery  in  the  treatment  of  gynaeco- 
logical disease  !  A  pessary  owes  its  support  to  the  pelvic  floor  or  to  a 
mechanically  devised  substitute. 

It  is  difficult  to  be  scrupulous  and  thorough  when  the  uterus  and  its 
supports  are,  in  prejudice  and  in  debate,  always  in  evidence. 

During  the  child-bearing  period  of  life,  amputation  of  the  cervix 
and  other  sacrifices  of  tissue  are  rarely  pardonable  in  plastic  surgery. 

Once  a  hernia  always  a  hernia :  once  a  weakened  pelvic  floor 
always  a  weakened  pelvic  floor. 

The  scientific  knowledge  of  the  pelvic  floor  has  been  founded  well 
and  mainly  within  half-a-century.  It  is  hardly  a  ridiculous  summation 
of  the  structure  and  functions  of  the  pelvic  floor  that  blends  an  upper 
diaphragmatic  stratum  with  a  lower  cloacal  stratum  or,  if  preferred, 
that  links  together  the  one — diaphragmatic — with  the  other — sub- 
diaphragmatic—each  peripherally  coterminous  with  the  pelvic  outlet 
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and  together  filling  the  pelvic  outlet  from  the  peritoneum  to  the  skin. 
Such  a  summation  of  firmness  suggests  the  antithesis — scantiness. 

The  flap-splitting  perinseal  operations  began  in  the  right  permanent 
way  :  they  did  not  go  far  enough  in  depth  and  width  :  at  their  best 
beginnings  they  were  subcutaneous  and  over,  rather  than  among,  the 
weakened  tissues. 

The  perinseal  body  confers  its  own  bulk  on  the  sacral  segment  of  the 
pelvic  floor  by  fusion  with  the  pelvic  diaphragm  :  the  sleeves  of  visceral 
pelvic  fascia  surrounding  the  rectal  and  vaginal  walls  are  prolongations 
downwards  of  the  fasciae  of  the  pelvic  diaphragm  :  by  surgically  free 
separation  of  these  sleeves  through  the  perinaeal  body,  under  and  partly 
around  the  vagina  as  far  as  the  peritoneum  of  the  pouch  of  Douglas  and 
in  front  of  the  rectum,  the  fasciae  and  muscular  tissues  of  the  pelvic 
diaphragm  itself  are  approachable.  The  lithotomy  position  of  the 
patient  has  established  itself  both  in  the  examination  and  in  the 
treatment. 

Primary  suture  of  lacerations  of  the  sacral  segment  of  the  pelvic 
floor  must  be  thorough  and  extended  to  the  loosened  and  the  torn 
fascial  sleeves  for  the  replacement  of  rectal  and  vaginal  canals,  otherwise 
the  intermediate  diaphragmatic  and  perinaeal  fasciae  and  muscles  are 
permanently  cramped  and  perhaps  immediately  neglected. 

Primary  suture  of  the  pubic  segment  of  the  pelvic  floor  is  seldom 
needed :  it  is  raised  during  parturition  and  is  kept  raised  and  supported 
after  parturition  by  the  fully  repaired  sacral  segment. 

Firmness  of  the  pelvic  floor  and  complete  closure  of  its  canals  or 
clefts  are  attributes  of  normal  development,  structure  and  function.  If 
their  attainment  is  surgically  possible  it  will  not  be  by  neglect  of  the 
pelvic  diaphragm  during  a  perinaeorraphy,  which  should  be  extended  to 
a  repair  of  the  pelvic  floor  by  elevation  of  the  posterior  and  postero- 
lateral walls  of  the  vagina,  to  expose  for  suture  the  separated  firm 
tissues  of  the  pelvic  diaphragm. 

The  value  of  Paramore's  elaborate  defence  of  the  levatores  ani 
and  their  adjacent  fasciae  ought  to  be  daily  asserted  in  obstetrics  and 
gynaecology. 

The  meaning  of  the  term  perinaeum  is  generally  correctly  inter- 
preted as  the  lower  region  of  the  pelvic  floor ;  conveniently  subdivided 
but  confusedly  described.  A  tint  of  shame  or  a  flash  of  levity  is  the 
sensation  of  a  reader  of  its  many  popular  dictionary  definitions,  for 
anatomists  are  not  necessarily  philologists.  The  following  derivations 
have  been  suggested  : — 
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Quain's  Anatomy  (the  last  edition)  :  irepi  ;  vaio),  am  situated,  denotes 
little  advance  on 

Mayne's  ExjJository  Lexicon  (1860)  :  T^epi  veco^  to  flow  around,  because  it 
is  generally  bedewed  with  moisture. 

Webster  s  Dictionary  :  N.L.  fr.  Gr.  TrepivaLov  Treplveof.  (Anat.)  The 
region  which  is  included  within  the  outlet  of  the  pelvis,  and  is  ti'aversed  l)y 
the  urino-genital  canal  and  the  rectum. 

Mid  ray's  (Oxford)  Dictionary  :  Perineum,  Lat.  (late  circa  450)  perinaeum, 
from  Gr.  irepivaiov  from  a  Greek  word  for  scrotum,  according  to  Hippocrates, 
irripiv,  or  according  to  Galen,  irepiveov  =  irepiva. 

To  my  colleague,  the  Professor  of  Greek  in  the  University  of  Liver- 
pool, I  referred  for  a  possible  explanation  of  TreptVeo?,  Trepiveov,  also  for 
any  other  enlightenment ;  in  reply  he  wrote  to  me  : — 

"  Dear  Peofessor  Briggs, 

"  Your  problem  respecting  TreptVeo?  is  not  easy.  There  was  clearly 
a  word,  Tnjpl^,  a  derivative  of  Tn'jpa,  a  tcallet,  used  in  the  sense  of  '  scrotum,' 
and  there  is  some  evidence  of  a  subsequent  Trrjoiva,  said  to  have  been 
employed  by  Galen  as  equivalent  to  Trepiveov,  i.e.,  the  tegument  extending 
from  the  fundament  to  the  scrotum.  All  that  seems  reasonable  enough. 
But  the  origin  of  vreptWo?  (we  need  not  trouble  as  to  the  variant,  ato?), 
is  far  from  clear.  I  do  not  think  we  can  divide  Trepi — veo<;  (or  — ov),  for  to 
suppose  that  the  adj.  i>€0<;  is  involved  would  run  counter  to  the  principles 
of  Greek  composition.  One  is  tempted  to  conjecture  that  irepiva — lo  is 
dialectal  variant  to  Treipwa — to —  :  irripLva,  which  would  clear  up  the  diffi- 
culty. But  you  must  not  place  the  least  confidence  in  this  ;  it  is  probably 
the  merest  moonshine,  as  I  have  no  claim  to  speak  as  a  philologist.  Besides, 
the  fact  that  Ionic  was  the  traditional  medical  dialect  puts  a  hypothetical 
Doric  out  of  the  question.  I  will  look  round  in  the  library  to-morrow  to  see 
if  I  can  get  any  fresh  light.  If  you  hear  no  more,  please  infer  that  I  have 
failed,  and  that  irepivaiov  and  Trepiveov  are  wrapt  in  obscurity. 

Yours  sincerely,  A.  C.  Pearsox." 

The  term  obstetrics  literally  means  "  standing  before  "  ;  ante-natal 
service  lightens  anxieties  and  dangers ;  let  there  be  added  the  pelvic 
floor  repair  resembling  the  abdominal  wall  repair  carried  out  after  a 
well  conducted  abdominal  section.  Local  supervising  authorities  under 
the  Midwives  Act  are  awakening  to  this  provision. 
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Acute    Inversion    of    the    Uterus  ;    Treatment    by    Blood 
Transfusion  and  Late  Replacement/ 

By  J.  Baeris,  F.K.C.S.,  and  M.  Donaldson,  F.E.C.S. 

(From  the  Materniti/  Department  of  St.  Bartholomew's  Hospital.) 

A.  H.,  HOUSEWIFE,  aged  34,  was  admitted  on  August  12,  1920,  on 
account  of  collapse  and  haemorrhage  following  labour. 

Past  history  :  The  patient  had  been  married  for  six  years,  and 
had  been  pregnant  twice  before. 

History  of  present  condition  :  Her  third  labour,  which  was  conducted 
by  a  midwife,  began  at  3  a.m.  on  August  12,  and  a  child  weighing 
7  lb.  was  born  at  6.5  a.m.,  the  perineum  being  torn  incompletely.  The 
placenta  did  not  come  away  spontaneously  ;  at  the  end  of  two  hours 
the  midwife  endeavoured  to  express  it,  and  at  the  same  time  pulled  on 
the  cord.  The  placenta  was  delivered  by  these  manceuvres,  but  profuse 
haemorrhage  followed  and  the  patient  stated  that  she  felt  something 
come  down.  A  doctor  was  called  in  and  she  was  admitted  to  hospital 
at  5  p.m. 

The  following  observations  were  made  shortly  after  her  admission : 
The  patient  appeared  blanched  and  collapsed ;  temperature  98°  F., 
pulse  120  per  minute.  On  examination  of  the  abdomen  a  swelling 
identified  as  the  uterus  was  found  rising  to  a  height  of  4^  in.  above  the 
pubes.  In  the  position  of  the  fundus  a  distinct  cup-shaped  depression 
could  be  felt.  The  vagina  contained  much  fresh  blood  and  blood  clot. 
The  fundus  uteri  could  be  felt  projecting  through  the  external  os  and 
lying  just   inside  the  vaginal  orifice.      A  diagnosis  of  acute  inversion 

'  At  a  meeting  of  the  Section,  held  November  4,  1920. 
JA — OB    1 
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was  made.  Owing  to  the  collapsed  state  of  the  patient,  the  persistence 
of  haemorrhage,  and  the  lapse  of  several  hours  since  the  occurrence  of 
the  condition,  it  was  decided  to  treat  the  patient  for  collapse  and 
ha?morrhage,  and  to  postpone  the  replacement  of  the  uterus.  Pituitrin 
1  c.c.  was  injected  hypodermically  and  a  hot  vaginal  douche  was  given. 

Two  days  later  the  red  cells  numbered  1,800,000  per  cubic  millimetre, 
and  the  patient  was  transfused  with  blood,  using  the  citrate  method. 
Owing,  however,  to  a  fault  in  the  apparatus,  not  more  than  100  c.c.  of 
blood  could  be  introduced.  The  patient  continued  to  bleed  and  on 
August  27  the  red  cells  numbered  only  1, '200, 000.  After  much 
persuasion  the  patient  agreed  to  have  the  transfusion  repeated,  and  this 
was  carried  out  on  September  3,  to  the  extent  of  600  c.c,  the  citrate 
method  again  being  used.  The  effect  was  marked  and  immediate,  the 
number  of  red  corpuscles  on  September  4  rising  to  2,570,000. 

Local  sepsis  was  evident  within  three  days  of  admission  and  was 
treated  by  means  of  Carrel's  tubes  inserted  into  the  vagina,  a  solution 
containing  1  in  4,000  potassium  permanganate  and  1  per  cent,  sodium 
sulphate  being  used.  The  irrigation  was  continuous,  and  so  regulated 
that  by  changing  the  pads  every  three  hours  the  bed  remained  dry. 

On  the  sixth  day  after  admission,  during  the  act  of  micturition,  the 
fundus  became  completely  inverted  and  protruded  from  the  vulva.  As 
this  was  accompanied  by  considerable  shock,  the  fundus  was  wrapped 
in  sterile  gauze  but  not  replaced.  Three  hours  later  it  was  irrigated 
with  saline,  a  small  piece  of  sloughing  placenta  was  removed,  and  the 
uterus  was  pushed  back  into  the  vagina  only. 

Reposition  of  the  uterus,  which  had  involuted  well,  was  carried  out 
on  September  29 — i.e.,  nearly  seven  weeks  from  the  date  of  admission, 
by  means  of  Aveling's  repositor,  and  was  complete  within  nineteen 
hours  after  the  instrument  was  applied.  The  repositor  was  removed 
from  the  uterine  cavity  after  five  minutes'  gentle  traction. 

The  patient  was  seen  by  one  of  us  on  October  4.  She  appeared  in 
good  health  ;  the  fundus  uteri  was  normal  in  situation  and  contour, 
and  there  had  been  no  bleeding  from  the  vagina. 

This  case  presents  several  points  of  interest.  First,  it  is  an  addition 
to  those  cases  recently  described  by  Dr.  Herbert  Spencer  at  this 
Section  ;  and  it  emphasizes  the  value  of  late  reposition  of  the  uterus, 
adopted  by  him.  Secondly,  it  illustrates  the  great  value  of  blood 
transfusion  when  marked  anaemia  is  evident.  Thirdly,  it  demonstrates 
how  Carrel's  tubes  can  be  used  for  sepsis  during  the  puerperium  with 
ease  and  with  no  discomfort  to  the  patient. 
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DISCUSSION    ON    LATENT    SYPHILIS    AND 
PREGNANCY.^ 

Pregnancy  and  Latent   Syphilis. 

By   E.    A.    Hendry,    M.D.    (Liverpool). 
• 

The  data  now  brought  forward  have  been  collected  at  some  ante- 
natal clinics  in  Liverpool  between  April,  191 G,  and  July,  1920.  The 
cases  relate  to  what  may  be  called  latent  syphilis,  in  that,  apart  from 
the  effect  on  the  pregnancy,  there  are  no  active  clinical  symptoms  or 
signs  of  syphilis.  As  this  excludes  primary  and  secondary  syphilis, 
diagnosis  is  the  obvious  preliminary  step — and  the  obvious  preliminary 
difficulty. 

For  its  solution  we  have  to  rely  on  (1)  the  clinical  and  (2)  the 
laboratory  evidence  :  these  may  be  further  subdivided  into  the  history 
of  infection  and  the  past  obstetrical  history,  together  with  the 
Wassermann  reaction  and  the  examination  of  stillbirths,  abortioEs 
and  placentae. 

A  history  of  primary  or  secondary  syphilis  is  difficult  and  rarely 
possible  to  obtain  ;  its  absence  is  of  no  value. 

In  Table  I,  graphically  expressed,  is  a  series  of  obstetrical  histories, 
selected  from  cases  investigated,  some  syphilitic,  others  non-syphilitic. 

The  feature  of  the  first  eight  is  abortion — in  two,  preceded  by  a 
living  infant.  The  absence  of  syphilis  is  sufficiently  proved  in  Co, 
by  the  maternal  death  from  cerebral  haemorrhage,  a  sequel  of  chronic 
nephritis,  no  evidence  of  syphilis  at  the  autopsy  and  the  repeatedly 
negative  Wassermann  in  both  husband  and  wife  ;  moreover  the  father 
had  six  healthy  living  children  by  his  first  wife  ;  and  in  Da.  by  the 
lack  of  any  evidence  of  syphilis  in  the  last  three  foetuses  born  between 
the  twenty-fourth  and  twenty-eighth  week  of  gestation  and  by  the 
repeatedly  negative  Wassermann  in  husband  and  wife. 

In  AVa.,  a  non-syphilitic,  macerated,  premature  fostus  following  two 
abortions  accompanies  a  positive  -f-  Wassermann. 

Y.  and  F,  are  sisters,  aged  24  and  26  ;  both  aborted  in  the  third 
month,  twelve  and  eighteen  months  ago.  They  are  now  six  and  seven 
months  pregnant ;  the  Wassermann  in  one  is  negative,  in  the  other 
positive  + . 

1  At  a  meeting  of  the  Scctiou,  held  November  4,  1920. 
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E.  and  Hg.  have  had  six  and  five  abortions  in  the  third  month  ; 
thev  came  under  observation  six  and  seven  months  pregnant;  the 
Wassermann  is  positive  +  in  each.  They  had  premature  infants, 
one  of  which  thrives  ;  the  other  only  lived  four  days. 

McD.,  with  a  positive  Wassermann,  contrasts  with  Da. 

Mg.  is  a  non-syphilitic  negress  whose  treatment  was  limited  to  iron. 

Hs.  reported  alternating  abortions  and  living  children ;  Wassermann 
positive,  she  declined  treatment,  became  pregnant,  and  had  an  infant 
which  only  lived  two  hours;  she  then 'returned  for  treatment.  The 
infant  was  not  available  for  examination. 

A  few  preliminary  abortions  would  convert  Do.  into  a  text-book 
history,  which,  in  this  series,  is  conspicuous  by  its  rarity. 

E.  was  an  unpleasant  surprise;  only  three  children  out  of  eight 
lived  for  more  than  a  few  months — many  of  the  labours  were  instru- 
mental, all  were  difficult ;  with  this  history  pelvic  contraction  was 
sought  and  confirmed  ;  an  induction  at  thirty-six  weeks  was  followed 
by  a  reasonably  easy  labour,  but  the  6J  lb.  male  infant  only  lived 
three  hours.  The  Wassermann  reaction  was  then  positive ;  that  of 
the  foetus,  in  spite  of  an  unusually  thorough  examination,  was  negative. 

Ck.  suggests  syphilitic  infection  after  the  first  pregnancy  ;  with  a 
negative  Wassermann,  treatment  was  limited  to  iron  and  was 
followed  by  a  healthy  and  thriving  infant. 

Mr.  was  one  of  the  first  cases  in  which  a  negative  Wassermann 
accompanied  a  positive  foetus.  By  an  unfortunate  lack  of  co-ordination 
the  result  of  the  examination  of  stillbirth  No.  2  remained  with  the 
laboratory  worker  ;  the  Wassermann  result,  obtained  some  months  later, 
remained  with  the  clinician.  Stillbirth  No.  3  then  appeared,  and, 
on  inquiry,  it  was  found  that  the  Wassermann  had  been  negative  at 
six  months.  To  find  out  when,  if  ever,  the  Wassermann  became 
positive  it  was  proposed  to  make  weekly  examinations ;  four  days 
after  labour  the  Wassermann  was  already  positive.  A  living  infant 
has  since  been  born. 

O.'s  seventh  child  was  stillborn,  the  first  six  are  living  ;  the  still- 
birth was  not  examined.  As  the  Wassermann  was  positive  +  + 
she  was  referred  to  a  venereal  disease  clinic. 

B.'s  first  infant  was  macerated,  her  second  is  living ;  then  followed 
three  not  macerated  stillbirths  and  two  abortions.  As  the  Wassermann 
was  positive  she  was  referred  to  a  venereal  disease  clinic;  no 
subsequent  pregnancy  has  been  recorded. 

Ma.  had  two  macerated  infants  by  her  first  husband ;  thirteen  years 
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later  she  remarried  and  became  pregnant ;  Wassermann  positive  +  + 
at  the  second  month :  a  healthy  infant  was  born  at  term. 

W.  is  a  neurotic  individual  M^ith  interstitial  keratitis,  deafness, 
and  suspiciously  pegtop  teeth,  and,  when  three  months  pregnant,  a 
positive  Wassermann.  Her  first  child  had  died  of  "  meningitis  " 
at  4  months.  Her  second,  after  five  months'  treatment,  was  born  at 
eight  and  a  half  months  and  lived  ten  days,  the  family  doctor  considered 
it  a  congenital  syphihtic.  The  Wassermann,  two  months  later,  was 
negative.  Treatment  was  continued,  and  seven  months  later,  when 
two  months  pregnant,  the  Wassermann  was  again  positive.  She  now 
has  a  thriving  baby. 

In  the  first  fifty-seven  cases  where  a  diagnosis  of  latent  syphilis 
was  made,  the  obstetrical  history  was  analysed  in  detail.  Forty-eight 
abortions  and  seventy-five  stillbirths  occurred — a  total  of  123  ante-  and 
intra-natal  deaths — as  compared  with  ninety-six  live  births,  of  which 
thirty-three  died,  at  least  nine  of  the  thirty-three  during  the  neonatal 
period. 

This  analysis,  with  the  table  already  considered,  is,  I  think,  sufficient 
to  show  that  the  obstetrical  history  is  not  a  reliable  guide  in  any 
given  case. 

The  laboratory  evidence  is  practically  on  two  counts — the  Wasser- 
mann reaction  and  the  examination  of  stillbirths,  abortions  and  their 
placentae. 

The  Wassermann  reaction  is,  at  present,  the  evidence  on  which  we 
have  chiefly  to  rely.  Between  April,  1916,  and  July,  19"20,  848  reactions 
have  been  examined  for  me  in  connexion  with  these  clinics,  173  were 
positive  and  175  negative. 

A  closer  analysis  of  these  is  interesting.  Up  to  the  end  of  1918, 
sixty-five  positive  and  eighty-eight  negative  were  reported.  About  this 
time  two  changes  occurred:  first,  after  August,  1918,  the  Wassermann 
results,  hitherto  reported  as  a  straight  positive  or  negative,  were 
reported  in  four  grades — negative,  slightly  positive,  positive  +, 
and  positive  +  +  ;  secondly,  as  the  result  of  a  few  surprises,  the 
blood  was  examined  in  practically  all  cases  where  stillbirth  was  not 
the  obvious  result  of  dystocia,  and  where  abortion  had  occurred  in  the 
last  pregnancy  or  had  been  repeated.  I  expected  a  larger  percentage  of 
negatives.  From  January,  1919,  to  July,  19*20  (inclusive),  sixty-three 
positive  +  or  +  +  and  eighty-seven  negative  were  reported,  a 
singularly  close  agreement  with  the  earlier  figures  of  sixty-five  and 
eighty-eight.       In    addition     forty-five     were     slightly    positive,     the 
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significance  of  which  is  open  to  discussion.  My  colleagues  on  the 
venereal  side,  I  understand,  disregard  a  slightly  positive  until  they 
can  have  a  repeat  test,  possibly  after  a  provocative  injection.  They  are 
in  the  happy  position  of  being  able  to  "  wait  and  see '" — the  obstetrician 
sees  "full-term"  approaching  steadily  and  can  only  delay  treatment  at 
the  expense  of  the  foetus. 

While  the  possibility  of  a  negative  Wassermann  during  pregnancy 
is  now  well  known,  its  frequency  is  problematical ;  seven  such  cases 
have  been  found,  chiefly  during  investigations  in  the  Department  of 
Obstetrics  in  the  University  of  Liverpool. 

On  the  whole,  I  think,  it  is  reasonable  to  consider  that  a  Wassermann 
reported  positive  in  any  degree,  justifies  the  institution  of  anti- 
syphilitic  treatment,  but  that  such  patients  should  not  be  pressed  to 
attend  a  venereal  clinic,  as  some — one  need  not  guess  at  a  percentage — 
are  not  syphilitic,  and  the  consequences  of  such  pressure  might  be 
serious. 

Moreover,  difficulties  may  arise  when,  as  sometimes  happens,  the 
blood  is  examined  for  the  venereal  clinic  in  a  different  laboratory  using 
another  technique  :  in  fairness,  it  must  be  stated  that  the  results  usually 
agree,  but  at  least  two  patients  have  been  referred  to  venereal  clinics 
with  a  Wassermann  reported  positive  -f-,  and  the  blood  on  exami- 
nation in  a  different  laboratory,  reported  negative.  I  need  not 
describe  the  patients'  comments. 

Positive  evidence  in  the  foetus — SjnrocJiseta  pallida,  chondro-epiphy- 
sitis  and,  more  or  less  masked  by  the  post-mortem  maceration,  changes 
in  other  organs,  notably  the  liver,  spleen  and  lungs,  is  generally  held  to 
be  reliable.  Negative  evidence  in  the  foetus,  in  my  experience,  is 
equally  reliable. 

In  abortions,  particularly  the  early  ones,  conclusive  evidence  of 
syphilis  is  rarely  obtained  in  the  foetus  :  there  does  not  as  yet  seem  to 
be  unanimity  in  regard  to  what  is  acceptable  as  reliable  evidence  in  the 
placenta  and  membranes. 

The  drawback  in  regard  to  this  evidence  is  on  the  score  of  quantity 
rather  than  quality  ;  in  the  past  it  has  been  rarely  available ;  in  the 
future,  owing  to  the  fact  that  so  many  foetuses  are  now  being 
examined,  it  will  be  much  more  widely  obtainable  ;  and,  in  time,  will 
result  in  the  earlier  institution  of  treatment. 

Turning  now  to  the  treatment,  the  results  of  which  are  shown  in 
Table  II  in  three  series  : — 

First,  those  who  had  no  treatment.     The  majority  of  these  came 


Section  of  Obstetrics  and  Gynaecology  213 

under  observation  soon  after  the  event :  in  some  the  pregnancy  termi- 
nated before  treatment  could  be  instituted,  others  did  not  attend  after 
the  blood  was  taken  for  examination. 

Secondly,  those  in  vphom  treatment  was  begun  during  the 
pregnancy. 

Thirdly,  those  under  treatment  when  the  pregnancy  began. 
The  two  negative  Wassermann  reactions  in  "  stillbirths,  no  treat- 
ment," accompanied  positive  fcetuses. 

One  patient  appears  in  "living  infants"  twice:  On  the  first 
occasion,  Wassermann  negative,  one  injection  of  galyl ;  on  the 
second,  Wassermann  slightly  positive,  no  treatment.  Exception 
might  be  taken  to  the  inclusion  of  this  case,  were  it  not  that  a 
definite  history  of  infection,  confirmed  by  a  syphilologist,  accompanied 
her. 

The  arseno-benzol  derivatives  were  not  used  as  the  clinics  were  held 
in  premises  loaned  for  the  few  hours  necessary,  and  no  provision  could 
be  made  for  cases  requiring  to  be  kept  under  observation  for  some  hours 
in  the  event  of  mishap. 

Mercury  was  therefore  the  remedy  adopted.  Four  cases  in  the  early 
days  had  galyl  (three  had  one  injection  each,  one  had  three).  As  they 
had  to  be  sent  up  to  hospital  for  these,  and  sometimes  forgot  their 
appointment,  or  the  obstetric  assistant,  who  gave  the  injections,  was  "  on 
the  district,"  they  were  not  found  practicable,  and  were  abandoned. 

For  two  years  I  persevered  with  intramuscular  injections  of  grey 
oil,  but  the  slight  stiffness  resulting  caused  so  many  complaints — with  I 
believe  little  foundation — that  they  were  abandoned,  except  in  a  few  cases, 
in  favour  of  hydrarg.  cum  creta,  1  gr.  thrice  daily  by  the  mouth. 

When  the  venereal  clinics  were  established,  many  cases  were  referred 
to  them  for  treatment ;  for  various  reasons  these  women  did  not  report 
at  the  ante-natal  clinics,  and  only  six  results  are  to  hand  for  this  table. 
They  are  included  in  the  totals,  but  are  indicated  separately  by  the 
figures  in  the  brackets. 

It  is  necessary  to  avoid  confusion  between  post  hoc  and  propter  hoc 
when  considering  the  results  of  treatment  in  such  a  disease  as  syphilis. 
The  first  group  is  a  reminder  that  apparently  healthy  children  mav  be 
born  at  term  without  any  treatment.  Doubtless  if  treatment  had 
not  been  instituted  in  the  second  group  there  would  have  been  some 
live  births  ;  the  date  of  the  pregnancy  at  which  treatment  began 
ranged  from  the  first  to  the  eighth  month  ;  one  patient,  after  six 
abortions,    all   under    twelve    weeks,   began    treatment    at    twenty-six 
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weeks,  and  had  a  surviving  baby  at  thirty-three  weeks.  Any  division 
of  this  group  into  satisfactory  and  unsatisfactory  treatment  is  open 
to  abuse. 

The  benefit  of  the  treatment  can  be  stated  much  more  positively 
in  the  third  group,  as  these  cases  had  graduated  through  the  first 
two  groups,  where  they  swell  the  totals  on  the  wrong  side  of  the 
line. 
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Table  II. — Results  and  Wassermann  Reactions. 
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The  following  conclusions  are,  I  think,  justified  : — 

(1)  That  the  clinical  evidence  of  syphilis  is  unreliable. 

(2)  That  the  Wassermann  reaction  is  the  test  by  which,  at  present, 
the  diagnosis  roust  usually  be  made;  it  must  be  borne  in  mind  that  a 
negative  or  a  slightly  positive  reaction  may  accompany  syphilis  during 
pregnancy,  and  moreover  that  a  positive  may  occur  in  a  non-syphilitic 
individual. 

(3)  That  the  examination  of  stillbirths,  &.(!.,  furnishes  reliable  but,  at 
present,  insufficiently  available,  evidence. 

(4)  That  the  institution  of  mercurial  treatment  before  the  pregnancy 
justifies  a  favourable  fcetal  prognosis. 

(5)  That  the  prognosis  when  treatn^ent  is  begun  during  the  preg- 
nancy depends  on  the  unknown  degree  of  infection  already  present 
in  the  foetus. 

Latent  Syphilis  in  Pregnancy. 
By  Amand  PiOUTH,  M.D. 

Dr.  Hendry's  paper  on  ninety-four  cases  of  "Latent  Syphilis 
during  Pregnancy  "  will  help  to  elucidate  the  many  doubtful  problems 
surrounding  the  subject,  such  as  the  causes  of  the  latency  of  the 
infection,  the  anomalies  and  irregularities  of  the  Wassermann  reaction 
in  both  mother  and  child,  and  the  determination  of  the  best  methods  of 
treating  both  mother  and  child  during  and  after  the  pregnancy,  so  as  to 
cure  the  mother  and  prevent  congenital  syphilis  in  the  child. 

Previous  to  the  discovery  of  the  infecting  agent  of  syphilis,  and  the 
Wassermann  reaction  in  1905-06,  and  of  salvarsan  and  its  arseno- 
benzol  substitutes  since  1909,  obstetricians  were  familiar  with  cases  of 
women  who  had  repeated  abortions,  or  stillbirths,  or  who  had  borne 
living  but  syphilitic  children.  Unless  there  had  been  evidence  of 
primary  or  secondary  symptoms,  often  entirely  absent,  in  these  women 
before  or  during  pregnancies,  it  was  often  impossible  to  get  any  clinical 
evidence  of  syphilis.  The  husband  perhaps  gave  a  history  of  previous 
syphilis,  often  six  or  eight  years  before  marriage,  and  had  remained 
perfectly  well.  In  the  absence  of  the  Wassermann  test  for  the  father, 
mother  and  surviving  children,  and  of  any  knowledge  of  the  presence 
of  the  Hijirochaeta pallida  in  the  tissues  of  a  stillborn  foetus,  a  diagnosis 
of  syphilis  was  hardly  ever  certain,  and  treatment  by  mercury  in  private 
practice  such  as  that  adopted  by  Dr.  Hendry  in' his  series  of  hospital 
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cases,  could  only  be  adopted  with  difficulty  owing  to  the  hostility  of  the 
father  to  the  view  taken  of  the  origin  of  the  stillbirths. 

As  a  result,  however,  of  giving  mercury  to  the  mother  during  the 
pregnancy  healthy  children  were  born,  but  it  was  rarely  possible  to 
continue  treatment  to  mother  and  child  after  the  birth,  and  if  other 
healthy  children  were  desired,  it  was  necessary  to  repeat  the  treatment 
of  the  mother  in  each  successive  pregnancy.  If  this  was  not  agreed  to, 
the  next  child  was  infected. 

It  was  noticed,  however,  in  untreated  cases,  that  the  virulence  of 
infection  in  successive  pregnancies  appeared  to  be  reduced,  the  woman's 
early  abortions  being  succeeded  by  stillbirths,  then  living  children 
becoming  clinically  syphilitic  in  a  few  weeks  or  at  puberty,  or  the 
mother  even  getting  a  healthy  child  at  the  end  of  such  a  sequence,  or 
even  more  rarely  getting  a  healthy  child  during  a  series  of  stillbirths. 

When  the  Wassermann  reaction  was  discovered  it  was  fully  expected 
that  it  would  prove  to  be  positive  in  all  women  during  pregnancy  if  they 
had  had,  or  were  about  to  have,  a  syphilitic  child,  and  that  the  child, 
born  alive,  but  destined  to  become  clinically  syphilitic  in  a  few  weeks, 
would,  like  its  mother,  prove  to  be  positive.  Instead  of  this  many  of 
these  cases  are  negative,  a  fact  which  was  difficult  to  explain  satis- 
factorily. 

I  had  often  wondered  why  such  an  infection  as  syphilis,  more  severe 
thirty  years  ago  than  now,  should  ever  allow  a  pregnant  woman  even 
after  the  admittedly  salutary  sequence  of  several  pregnancies,  to  have 
a  living,  and  apparently  a  healthy  child.  McDonagh  had  also  noticed 
this  point.  It  was  evident  also  that  there  was  a  modification  of  the 
clinical  evidences  of  syphilis  in  pregnant  mothers,  even  though  they 
were  having  dead  or  diseased  children,  but  how  could  it  be  explained '? 

When  the  f^pirocliaeta  imllida  was  discovered  in  1905,  the  puzzle 
became  more  difficult  of  solution,  for  the  mature  organism  was 
found  to  be  larger  than  the  spermatozoon's  head,  and  was  a  large 
infecting  agent  relative  to  the  mature  ovum. 

If  an  ovum  could  be  infected  at  the  moment  of  fertilization,  through 
the  paternal  semen,  or  by  spirocheetes  in  the  mother's  tissues  previous 
to  or  subsequent  to  fertilization,  it  was  impossible  to  understand  why 
such  a  large  infecting  organism,  capable  of  unlimited  multiplication, 
did  not  invariably  destroy  the  early  delicate  embryo,  or  to  explain  how 
such  infected  fcjetuses  ever  survived  their  birth,  to  explain  in  fact 
how  the  infection  of  syphilis  tended  to  become  latent  during  the 
pregnancy. 
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Spirillolysis. — It  is  known  now  that  the  spiral  of  the  mature 
spirochaete  is  able  under  the  action  of  various  substances,  or  even  by  a 
spontaneous  spirillolysis,  to  break  up  into  "  granules,"  generally  by  a 
transverse  division.  Noguchi  has  observed  that  in  pure  cultures  under 
certain  conditions  enormous  numbers  of  minute  granules  occur,  and  that 
from  these  granules,  after  transference  to  a  passive  culture  medium, 
spiral  forms  again  sprout  out ;  and  in  a  remarkable  article  in  the 
American  Journal  of  Syphilis  in  April,  1917,  he  stated  that  he  had 
made  a  series  of  cultures  from  recurring  "granules"  between  1910 
and  1917  at  the  Eockefeller  Institute,  and  was  able  from  some  of  the 
strains  to  infect  monkeys  and  rabbits  from  the  resulting  mature 
organisms.  These  and  many  other  facts  which  I  stated  in  my  Harveian 
address  {Lancet,  January  12,  1918,  p.  45),  make  it  probable  that  the 
spirochEete  may  become  granulosed  during  pregnancy,  and  also  make 
it  possible  that  in  some  cases  infection  may  be  by  means  of  the  granules 
and  not  by  means  of  the  mature  organism.  According  to  Sir  F.  W.  Mott, 
Neisser,  in  his  experimental  investigation  on  apes,  has  observed  that 
the  tissues  of  infected  animals  in  which  no  spirochgetes  were  demon- 
strable, could  nevertheless  be  used  effectually  for  inoculation. 

CJiorionic  Ferments. — The  further  problem  is  to  determine  the 
agents  which  nature  has  provided  for  this  spirillolytic  action  on  the 
Spirochaeta  pallida  during  pregnancy.  It  is  evident  it  must  be  some 
agent  which  is  present  very  early  in  pregnancy  in  order  to  prevent 
almost  immediate  destruction  of  the  fertilized  ovum  infected  by  the 
Spirocliseta  pallida.  Such  agency  must  also  continue  in  action  during 
the  pregnancy,  or  there  would  be  no  chance  of  a  child  being  born  alive 
or  of  surviving  in  utero  long  enough  to  be  treated  through  its  mother. 
As  far  back  as  1914,  in  my  evidence  before  the  Royal  Commission  on 
Venereal  Disease,  and  in  my  Harveian  Address  in  1918,  I  ventured  to 
suggest  that  the  chorionic  ferments  or  "  syncytial  toxins "  or  their 
derivatives  have  this  granulating  power.  These  ferments  of  the 
chorionic  villi  are  intended  for  trophoblastic  purposes  to  facilitate  the 
burrowing  of  the  fertilized  ovum  into  the  uterine  mucosa  at  the 
placental  site.  Any  excess  of  the  syncytic-toxins  is  apparently  controlled 
or  neutralized  by  so-called  syncytic-lysins,  as  a  result  of  the  tropho- 
blastic action  on  the  maternal  tissues.  Failure  of  such  control  may  be 
the  cause  of  the  various  serious  autotoxsemias  of  pregnancy.  If 
the  chorionic  ferments  are  able  to  exert  a  destructive  or  digestive  action 
on  the  local,  probably  prepared  maternal  tissues,  it  would  probably  be 
able  to  act  chemically  on  the  spirochaeta,  and  make  it  break  up  into 
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granules.  The  resulting  granules  are,  I  believe,  kept  biologically 
inactive  by  the  ferments  and  remain  "latent,"  so  that  they  do  not 
"  sprout  "  or  multiply  in  the  tissues  of  the  maternal  or  foetal  portions 
of  the  placenta  so  long  as  the  chorionic  ferments  are  present.  So  that 
no  mature  spirochsetes  are  able  in  an  ideal  case  to  pass  from  mother  to 
child  or  vice  versa,  and  the  infection  during  the  pregnancy  remains 
"latent."  After  pregnancy,  chorionic  ferments  gradually  disappear 
from  both  the  maternal  and  foetal  tissues,  (according  to  Abderhalden 
they  cannot  be  detected  in  the  maternal  blood  more  than  fifteen  days 
after  parturition)  ;  so  that  the  biological  activity  of  the  granules  is 
resumed,  and  the  mature  organism  may  become  developed. 

Irregular  WassermannBeaction. — Syphilitic  infection  rendered  latent 
by  the  chorionic  ferments  explains  several  anomalies  of  the  Wassermann 
reaction.  Thus  a  pregnant  woman,  who  in  due  course  has  either  a 
stillbirth  or  living  syphilitic  child,  may  sometimes  have  a  negative 
Wassermann  reaction  during  pregnancy  and  for  some  weeks  afterwards, 
for  she  will  only  have  been  infected  by  the  latent  granules  and  not  by 
a  mature  active  spirochfete.  I  believe  this  negative  reaction  in  the 
mother  can  only  occur  in  cases  in  which  the  ovum  has  been  infected  by 
the  father's  seminal  fluid.  After  some  weeks,  when  the  chorionic  ferments 
become  absent,  spirochsetes  may  develop,  and  the  woman's  reaction 
may  become  positive  owing  to  enough  antibodies  being  produced  in  her 
body  to  excite  a  general  reaction  in  her  tissues  and  blood.  The  child, 
also,  of  such  a  mother  would  be  negative  at  birth,  and  if  the  granules 
had  been  completely  destroyed  by  the  chorionic  ferments,  would  remain 
negative;  or  if  the  granules  had  not  been  destroyed,  they  would 
become  capable,  in  the  absence  of  chorionic  ferments  after  birth,  of 
sprouting  to  form  the  mature  organism,  and  the  reaction  would  become 
positive  shortly  before  the  clinical  evidences  appear.  It  is  also  possible 
that  a  previously  syphiHtic  woman,  positive  during  pregnancy,  may 
have  a  child  born  with  a  negative  reaction,  if  the  chorionic  ferments  or 
salvarsan,  or  both,  have  granulosed  her  spirochsetes,  and  thus  prevented 
them  from  invading  the  foetal  tissues. 

Absence  of  Spirochetes  in  Abortion. — Eardley  Holland  and  others 
have  stated  that  spirochaetes  are  rarely  found  in  early  abortions,  even 
when  expelled  from  a  pregnant  woman  who  has  had  syphilitic  still- 
births crowded  with  spirochaetes.  This  is  a  strange  fact.  I  think  the 
explanation  is  that  spirillolysis  has  occurred,  but  has  not  prevented 
early  foetal  death  owing  to  presence  of  enormous  nr.mbers  of  granules 
which,  if  looked  for,  might  be  found,  and  in  suitable  media  be  further 
developed  in  vitro. 


220  Routh  :    Latent  Syphilis  in  Pregnancy 

Infection  througli  tJie  Semen. — The  possibility  of  the  ovum  being 
fertilized  and  infected  by  the  semen,  and  of  the  woman  being  infected 
through  the  foetus  is  not  yet  proved,  but  I  believe  it  is  real,  for 
minute  granules  could  be  readily  conveyed  by  the  spermatozoa  or 
in  the  seminal  fluid  and  kept  latent  by  the  chorionic  ferments. 
Sir  F.  W.  Mott  pointed  out  in  1914  that  the  spirochapte  may  be  one 
form  of  the  syphilitic  organism,  and  that  there  may  be  other  minuter 
stages  analogous  to  the  spores  of  bacilli,  and  he  suggests  that  "  these 
'  chromidian  granules  '  may  infect  the  head  of  the  spermatozoon  and 
subsequently  multiply  and  produce  the  syphilitic  lesions."  I  have 
assumed  that  this  infection  occurs  by  means  of  granules  resulting  from 
spirillolysis,  which  are  kept  latent  during  pregnancy.  If,  however,  the 
mature  organism  were  conveyed  by  the  semen,  it  would  promptly  be 
granulosed  by  the  ferments,  and  both  the  foetus  and  the  mother  would 
only  be  infected  by  the  granules,  and  both  would  have  negative  reactions 
immediately  after  parturition  and  as  long  as  the  inhibition  of  the 
chorionic  ferments  was  present. 

Intervening  HeaJtJnj  Children. — The  occasional  birth  of  an 
apparently  healthy  child  amongst  a  series  of  dead  or  infected  children 
can  be  explained  by  the  chorionic  ferments  absolutely  destroying  the 
granules  formed  by  its  spirillolytic  action. 

Colles's  law  is  founded  on  the  fact  that  women  infected  before  or 
during  the  course  of  their  pregnancy,  cannot  therefore  be  reinfected.  As 
Sir  F.  W.  Mott  has  said,  "  every  syphilitic  child  has  a  syphilitic  mother." 
If  a  woman  is  already  syphilitic  before  her  ovum  is  infected,  her  reaction 
will  be  positive  and  she  cannot  be  reinfected  by  her  child,  during 
lactation  or  otherwise. 

If  the  woman  has  a  syphilitic  husband  who  has  infected  the  ovum 
at  fertilization,  she  may  become  infected  through  the  foetus  and  become 
positive  if  the  chorionic  ferments  fail  to  protect  her  from  spirochsetal 
infection.  Or  both  she  and  the  child  may  be  protected  during  pregnancy 
by  the  chorionic  ferments  granulosing  the  mature  organism,  and  both 
may  remain  negative  till  after  the  store  of  chorionic  ferments  are 
exhausted  after  parturition.  In  both  of  these  groups  the  child, 
if  alive  after  birth,  could  not  infect  the  mother,  but  might  infect 
another  woman. 

Difficulties  in  Diagnosis  in  Preg?ia?it  Women. — There  is  still  a 
difficulty  in  diagnosis  in  cases  where  the  mother's  Wassermann 
reaction  is  negative,  in  the  absence  of  reliable  evidence  of  previous 
congenital  syphilitic  offspring,  and  of  any  history  or  evidence  of  syphilis 
in  the  mother. 
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Congenital  Syphilis. — As  Dr.  T.  H.  C.  Stevenson,  Superintendent  of 
Statistics  to  the  Eegistrar-General,  stated  in  his  evidence  before  the 
Royal  Commission  on  Venereal  Disease  in  1914  :  "  The  worthlessness 
of  the  returns  in  death  certificates,  as  an  absolute  statement  of  the 
number  of  deaths  from  venereal  disease,  scarcely  requires  demonstra- 
tion." '•  Venereal  disease  to  a  considerable  extent  is  hidden  under 
other  items  of  the  official  classification,  and  infants'  deaths  returned 
under  '  congenital  debility  '  and  other  headings  (such  as  '  marasmus,' 
'  infantile  atrophy  '  and  '  prematurity  ')  are  largely  due  to  syphilis."  I 
doubt  if  it  is  realized  how  frequently  congenital  syphilis  occurs  in  our 
industrial  cities.  I  will  only  quote  one  set  of  statistics  given  by  Dr. 
Helen  Campbell,  Chief  Medical  Officer  of  the  Infants'  Department  of 
the  Bradford  Health  Committee,  on  the  effects  of  congenital  syphilis  on 
infantile  mortality  in  Bradford  in  1918.  Of  2,172  infants  under 
observation  in  1918,  1,606  were  registered  during  the  year,  and  of  these 
148  died,  107  out  of  the  1,441  legitimate  children  and  41  out  of  165 
illegitimate.  Of  these  148  infantile  deaths,  120  were  those  of  syphilitic 
infants,  81*08  per  cent,  of  the  total  deaths.  Of  the  107  legitimate 
children  who  died,  83  (77"5  per  cent.)  had  congenital  syphilis,  whilst 
out  of  the  41  illegitimate  children  who  died,  37  (90"2  per  cent.)  had 
syphilis.  Dr.  Helen  Campbell  shows  that  these  startling  figures  "  are 
due  to  the  fact  that  congenital  syphilitic  infants  are  peculiarly  selected 
for  attack  by  respiratory,  gastro-intestinal  and  specific  infections  (e.g., 
measles)  which  kill  them  in  much  larger  numbers  than  infants  not  so 
affected."  The  congenital  syphilitic  child  with  a  positive  Wassermann 
reaction  is  apparantly  rarely  cured,  and  Mr.  Charles  Gibbs  told  me  in 
1917  that  he  had  never  known  a  positive  reaction  in  a  congenital 
syphilitic  child  become  negative  after  treatment.  What  then  becomes 
of  these  children  ?  Do  80  per  cent,  die  during  their  first  year  of 
life  as  in  Dr.  Helen  Campbell's  cases  ?  If  so,  prevention  before  birth 
is  essential. 

Treatment. — The  treatment  of  syphilis  in  the  pregnant  woman  has 
two  objects  in  view — to  cure  the  mother  and  to  prevent  her  child  being 
a  congenital  syphilitic.  Treatment  in  my  opinion  is  only  likely  to  be 
successful  if  up  to  the  date  of  its  commencement  the  multiplication  of 
the  mature  spirochaete  has  been  prevented  by  the  granulosing  and 
inhibiting  action  of  the  ferments.  For  if  unrestricted  infection  by 
the  mature  organism  had  been  going  on  in  the  early  cellular  ovum  or 
foetus  it  would  have  been  speedily  destroyed,  as  every  growing  organ 
would  have  been  invaded.     The  surgeons  at  the  Female  Lock  Hospital, 
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with  such  pioneers  elsewhere  as  Mr.  John  Adams,  Dr.  Sequeira,  Dr. 
Morna  Kawlins  and  Dr.  Hendry,  with  some  variations  in  their  methods 
of  treatment,  have  had  extremely  good  results,  showing  that  children 
of  syphilitic  mothers  can  remain  healthy  for  more  than  twelve  months 
after  their  birth.  This  is  a  result  which  few  of  us  have  anticipated, 
and  should  encourage  everyone  working  on  the  subject.  I  hope  the  dis- 
cussion will  show  what  advantages  salvarsan  or  its  substitutes  have  over 
the  old  or  present  mercury  methods  in  the  treatment  of  pregnant 
syphilitic  women.  Sir  F.W.  Mott  has  quoted  O'Farrell  and  A.  Balfour 
to  show  that  injections  of  salvarsan  cause  shedding  of  granules  from  the 
Spirochasta  pallida,  and  would  thus,  I  suggest,  increase  the  action  of  the 
ferments.  If  these  granules  are  not  destroyed  but  only  rendered  latent, 
clinical  syphilis  will  follow,  just  as  may  occur  after  the  action  of  chorionic 
ferments  have  ceased.  Whatever  the  treatment  may  be,  it  should  be 
adopted  at  the  earliest  possible  moment,  though  cures  appear  to  have 
followed  when  injections  have  been  made  in  the  later  months.  Four 
cases  have  been  recorded  by  Dr.  Morna  Rawlins,  in  which  successful 
treatment  was  begun  at  the  seventh  and  eighth  month.  It  would  seem 
that  this  could  only  have  occurred  where  spirillolysis,  and  inhibition  of 
the  granules,  had  occurred  up  to  that  date  through  the  action  of  the 
chorionic  ferments,  or  where  partial  or  complete  destruction  of  the 
granules  had  taken  place  before  the  injections  were  begun. 

Treatment  of  Child  after  Birth. — The  question  also  of  the  con- 
tinued treatment  of  the  new-born  children  of  these  syphilitic  mothers, 
often  with  negative  Wassermann  reaction  in  the  mother  and  child, 
needs  consideration,  for  the  modern  treatment  varies,  some  thinking  that 
treatment  during  lactation  may  be  still  effected  through  the  mother.  If 
the  child  is  treated  separately  after  birth,  the  question  also  arises  whether 
it  should  be  treated  by  injections  of  galyl,  or  by  mercury,  which  I  think 
Dr.  Morna  Rawlins  prefers,  or  iodide  of  potassium,  as  Dr.  Macalister  of 
Liverpool  advises. 

It  is  obvious  that  in  many  cases  the  father  may  need  treatment 
also,  and  that  the  mother  and  the  child  should  not  be  allowed  to  drift 
away,  but  should  be  seen  occasionally  for  tests  and  for  treatment  where 
necessary. 

The  actual  treatment  of  pregnant  women  infected  by  syphilis  is  now 
rarely  carried  out  by  obstetricians,  but  the  principles  of  treatment  and 
the  frequent  latency  of  syphilitic  infection  during  gestation  should  be 
clearly  realized  both  by  general  practitioners  and  specialists,  for  the 
mother's  and  child's  welfare  is  in  their  hands. 
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I  believe  congenital  syphilis  could  be  prevented  in  all  well- 
organized  health  centres,  if  every  expectant  mother  came  under 
scientific  medical  supervision,  and  if  facilities  for  diagnosis  and  for 
both  efficient  and  sufficiently  prolonged  treatment  of  mother  and 
child  were  available.  This  is  what  the  Ministry  of  Health  is 
endeavouring  to  organize. 


The  Results  of  Antisyphilitic  Treatment  of  Pregnant  Women 
and  New-born  Infants. 

By    John   Adams,    F.E.C.S. 

Two  years  ago  I  read  a  paper  before  this  Section  on  the  "  Treatment 
of  Ante-natal  and  Post-natal  Syphilis."  At  that  time  I  was  only  able 
to  give  the  results  of  one  year's  treatment,  but  the  table  I  now  lay 
before  you  gives  the  full  results  of  all  cases  treated  during  the  past 
three  years  at  the  Thavies  Inn  Venereal  Centre  for  Pregnant  Women, 
as  far  as  it  has  been  possible  to  follow  them  up.  I  quote  from  my 
former  paper  :  "  I  am  aware  that  one  year  is  too  short  a  period  in 
which  to  bring  the  treatment  of  ante-natal  and  post-natal  syphilis 
to  perfection  and  that  the  treatment  adopted  to-day  will  be  improved 
on  to-morrow."  This  statement  has  been  fully  confirmed  during  the 
past  two  years.  I  have  been  able  to  follow  up  most  of  the  cases  and, 
last  November,  I  showed  to  the  Fellows  of  the  Hunterian  Society  many 
of  the  babies  up  to  2  years  old,  all  of  whom  appeared  perfectly  healthy 
and  showed  a  negative  Wassermann  test.  On  one  occasion  only  did 
a  baby  show  a  doubtful  positive  Wassermann  reaction  after  once 
becoming  negative. 

In  each  year  the  percentage  of  babies  born  with  a  negative 
Wassermann  reaction  has  increased,  as  shown  by  the  statistics  which 
I  have  given.  I  attribute  this  result  to  the  more  active  treatment  the 
mothers  receive  before  confinement,  and  the  more  general  use  of 
salvarsan  in  pregnant  syphilitic  women  than  formerly.  I  confidently 
look  forward  to  seeing  the  wastage  of  infant  life  from  syphilis  reduced 
to  a  vanishing  point.  At  present  it  is  doubtful  if  any  disease,  even 
tuberculosis,  is  so  destructive  of  child  life  or  as  disastrous  to  child 
health  as  syphilis. 

Most  of  the  mothers  enter  Thavies  Inn  at  about  the  sixth  month  of 
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pregnancy,  having  been  sent  there  on  a  diagnosis  of  syphilis,  made 
either  on  chnical  evidence,  or  on  the  results  of  the  Wassermann  test. 
Some  have  been  treated  with  mercury  and  arsenic  and  in  consequence 
have  no  obvious  lesions,  others  have  had  no  treatment  whatever. 
Practically  all  are  in  the  secondary  stage  of  the  disease. 

The  results  of  treatment  are  most  encouraging,  though,  of  course, 
•they  vary  with  the  period  before  confinement  at  which  it  is  begun. 
In  the  last  two  years  there  has  been  only  one  stillbirth  and  no  deaths 
from  syphilis  among  the  cases  treated. 

My  experience  has  been  that  if  the  mother's  Wassermann  test  can 
be  converted  to  negative,  or  "  doubtful  "  at  her  confinement  the  baby 
will  be  born  negative  and  show  no  sign  of  syphilis.  If  the  mother  is 
positive  or  strongly  positive  the  baby  will  probably  be  positive  too, 
in  which  case,  of  course,  vigorous  antisyphilitic  treatment  is  begun 
at  once.  However,  in  a  case  at  present  under  my  care,  in  which  a 
definite  history  was  obtainable  that  infection  took  place  about  seven 
months  after  conception,  and  no  treatment  was  given  before  confinement, 
the  baby  was  born  negative,  although  at  the  time  the  mother  had 
generalized  syphilis  as  shown  by  a  strongly  positive  Wassermann 
reaction.  Cases  of  this  kind  open  up  interesting  questions  as  to  the 
cause  of  the  baby's  immunity. 

None  of  the  babies  born  negative  have  since  become  positive,  nor 
developed  any  signs  of  syphilis,  though  many  have  not  had  any 
treatment  beyond  the  drugs  they  absorb  through  their  mother's  milk. 

To  summarize,  I  may  say  that  a  pregnant  woman  with  syphilis, 
whether  active  or  latent,  if  treated  for  three  or  four  months  before  her 
confinement,  will  probably  be  delivered  of  a  healthy  child  at  full  term. 

Statistics. 

Thavies  Isn  Venereal  Centre  for  Pregnant  Women. 
Result  of  Treatment  of  Woineii  during  Pregnancy  and  of  the  Neicly-born  Children. 


Years 

Motliers 
admitted 

with 
syphilis 

Babies  born  alive 
Wassermann  reaction 

Babies  dying  of 
syphilis 

F<etus  stillborn 
from  syphilis 

Positive 

1 

Negative 

1917  —  1918 

1918-1919 

1919—1920 

28 

30 
37 

17 

8 

1 

6 

21 
36 

Three  at  the  ages  of 
3,    14,  36  days  re- 
spectively 
One  2  months 

None 

Five 

One 

None 
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Treatment  of  Babies. 
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— 
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• 
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.. 

assermami  test. 
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Wassermann  test :  Nearly  all  babies  become  negative  before  or  at  this  period. 

120th  day 
134th     ,, 
17Gth     ,, 

Should  the  Wassermann  be  definitely  positive  at  any  future  time  begin  de  novo 

with  treatment. 


Mr.  ChaELES  Gibbs  said  that  as  a  worker  at  the  London  Lock  Hospital, 
Harrow  Eoad,  for  twenty-five  years,  in  charge  of  women  and  children,  he  had 
always  thought  it  a  pity  that  this  question  of  the  treatment  of  syphilis  in 
pregnant  women  had  been  grossly  neglected  until  the  last  few  years.  It  had 
been  impossible  for  a  poor  woman  suffering  the  double  l)urden  of  pregnancy 
and  the  disease  to  be  admitted  into  any  hospital  at  all,  except  the  infirmaries. 
At  the  Lock  Hospital  they  had  taken  in  a  few  cases,  most  of  the  women  being 
sent  to  a  neighbouring  infirmary  for  their  confinements,  mother  and  child  being 
returned  to  them  for  further  treatment.  During  the  last  few  years-,  the 
Ministry  of  Health  through  its  venereal  disease  centres  had  provided  tlie 
money  for  the  hospital  accommodation  of  some  of  these  women,  but  the 
accommodation  provided  was  very  small  in  comparison  with  the  large  numbers 
requiring  such  treatment.  It  was  supremely  important  to  the  State  that 
proper  facilities  should  be  forthcoming  for  the  treatment  of  this  disease,  which 
was  responsible  for  so  much  infant  mortality,  for  the  results  of  the  modern 
treatments  of  syphilis  were  most  satisfactory  and  efficient  with  regard  to  the 
pregnant  women  and  offspring.  It  was  remarkable  how  little  treatment  by 
modern  methods  was  required  to  reduce  the  percentage  of  dead,  and  to  increase 
the  percentage  of  Hving  children  born.  Mr.  Gibbs'  experience  in  this  work 
was  divided  into  two  periods — befoi'e  and  after  the  introduction  of  the 
Wassermann  test  and  tlie  "  G06  "   treatment.     Dr.  Hendry's  statistics  showed 
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clearly  the  excellent  results  of  treatment  in  the  mother  by  mercury.  Mr. 
Gibbs  believed  these  results  were  obtained  in  out-patient  work,  and  the  figures 
showed  excellent  results  with  mercury  and  out  patients.  The  results  which 
they  obtained  at  Harrow  Road  Hospital  in  the  old  days  on  mercury  were  very 
similar  to  these  figures.  The  statistical  records  of  the  Harrow  Road  Hospital 
during  this  period  similarly  showed  remarkably  few  deaths  in  the  infant,  but  it 
was  always  recognized  that  the  mother  must  undergo  a  prolonged  period  of 
mercurial  treatment  to  produce  an  apparently  healthy  child.  Before  the  intro- 
duction of  the  Wassermann  test  it  had  been  extremely  difiicult  to  know  what 
to  do  with  the  infants  of  syphilitic  mothers  born  without  blemish.  Their 
method  then  had  been  to  treat  them  as  syphilitic — i.e.,  to  give  a  three  years' 
mercury  course.  In  his  eaiiier  days  at  Harrow  Eoad  Hospital  he  remembered 
a  surgeon  who,  finding  no  sign  of  syphilis,  thought  himself  justified  in  leaving 
the  children  untreated.  He  saw  his  work  for  many  years  and  in  the  vast 
majority  of  cases  this  surgeon  was  quite  right,  and  no  signs  occurred  though 
they  remained  in  hospital  so  long  a  period  as  two  years.  So  that  they  must 
be  very  careful  to  remember  that  an  infant  with  no  signs  might  never  develop 
any  signs  even  though  it  had  received  no  treatment.  In  the  second  period 
all  cases  of  syphilis,  adult,  child,  or  infant,  who  showed  signs  of  syphilis  or 
whose  Wassermann  reaction  was  positive  had  received  a  full  course  or  multiple 
courses  of  "  606  "  or  substitute,  and  if  a  patient,  adult  or  infant,  again 
showed  no  signs  of  syphilis  and  a  negative  Wassermann,  no  "  606  "  did  he  give 
until  one  or  both  of  these  facts  changed.  All  patients  were  given  a  full  two  or 
three  years'  course  of  mercury,  as  he  was  positive  that  "  606  "  does  not  cure 
syphilis.  In  regard  to  the  after- histories  of  mothers  and  children,  if  the 
mother,  and  through  her  the  child,  had  received  "  606  "  or  a  substitute,  and  if 
they  had  both  received  two  or  three  years'  mercury  treatment,  he  believed  that 
the  majority  of  them  would  not  suffer  from  syphilitic  signs  again.  It  was  in 
private  practice  that  they  could  follow  up  these  facts  best.  His  experience 
during  the  last  twenty-five  years  had  convinced  him  that  after  a  sufficient 
course  of  mercury  for  three  years,  it  was  unnecessary  for  the  woman  to  take 
further  treatment  and  that  she  would  produce  apparently  healthy  children. 
Both  women  and  children  had  been  very  grossly  neglected  in  regard  to  this 
particular  ;  women  were  notoriously  bad  attendants  in  private  and  at  out- 
patients' ;  they  would  not  take  the  necessary  amoimt  of  treatment  and  the 
children  were  similarly  neglected.  Another  point  was  the  small  amount  of 
mercury  given,  a  mild  pill,  or  a  grain  of  metallic  mercury  intramuscularly 
was  not  enough.  Massive  doses  of  mercury  for  prolonged  periods  were 
necessary  to  cure  syphilis.  He  had  known  many  women  produce  full  broods 
of  children  after  full  courses  of  mercury.  He  had  seen  two  examples  this 
w'eek.  It  was  in  the  private  practice  of  older  men  like  himself  that  these  facts 
were  learnt. 

They  had  used  all  forms  of  treatment  for  the  newly-born  child,  as  he 
had  stated  before ;  infants  born  without  signs  and  negative  Wassermann  had 
received  mercury  only,  three  years'  course,  by  mouth,  by  muscle,  by  inunction, 
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by  vein  (as  used  in  Mr.  Lane's  cases).  All  infants  and  children  showing  signs 
of  syphilis  had  received  "606"  or  substitute,  by  various  methods — intra- 
venously, intramuscularly,  intrafascially,  and  by  suppositories.  They  greatly 
preferred  the  intravenous  method.  It  was  extremely  easily  given  to  infants 
by  the  external  jugular  vein,  or  through  the  anterior  fontanelle.  The  latter 
method  for  the  giving  of  various  serums  and  vaccines,  he  had  seen  recom- 
mended by  a  lady  doctor  in  the  Lancet,  so  he  thought  they  might  try  the 
method  for  obtaining  blood  for  the  Wassermann  and  for  giving  "  606."  It 
was  a  very  good  method  ;  they  had  had  no  accidents  nor  trouble  with  the 
method  at  all,  owing  largely  to  the  skill  of  their  present  house-surgeon,  Dr. 
Rundle.  To  his  mind  a  very  important  point  with  regard  to  the  treatment  of  the 
infants  is  to  give  the  mother  a  full  course  of  "  606  "  after  the  birth  of  the  child, 
during  breast-feeding.  The  increase  of  weight  of  the  child  during  this  five  or 
six  weeks  was  surprising. 

He  would  not  care  to  express  an  opinion  as  to  the  inexplicable  variations 
of  the  Wassermann  tests,  it  was  a  surface  tension  reaction,  of  the  bio- 
chemistry of  whicli  he  had  no  knowledge.  Younger  surgeons  with  their 
knowledge  of  biochemistry  would  easily  make  that  all  clear. 

He  had  collected  the  histories  of  the  last  100  syphilitic  pregnant  women 
and  their  babies  who  had  been  discharged  from  the  Lock  Hospital,  and  had 
got  out  all  the  figures  relating  to  them,  as  shown  in  the  following  Table: — 

100  Women,  ages  17-38  (mostly  17-21). 

All  numbers  are  percentages. 
Primipara>.  — 75. 

Syphilis. — Primary,  7  ;  secondary,  87  ;  tertiary,  i  ;  no  signs,  5. 
Time   of  infection. — Before   pregnancy,   8 ;    at   pregnancy,    65  ;    first    three 
months,  9 ;  second  three  months,   11  ;  third  three  months,  7. 
Treatment. — "  606  "  full  course  -f  mercury,  90. 

Wassermann  /esi'.— Before  "606,"  84 -f  ;  after  "606,"  14 -f  ;  at  birth  of 
child,.  66— . 

Infants. 

Born  at  full  term,  S5  ;  eight  months,  3  ;  seven  months,  8  ;  abortions,  4. 

Condition  at  birth. — Normal,  86;  syphilitic  signs,  5;  wizened,  5  ;  4  of  these 
jaundice. 

Treatment. — Mercury  and  "606." 

Weight.— ^1  gained. 

Wassermann  /es<.— 97  per  cent,  living  children  negative;  3-}-  at  birth  soon 
became  negative. 

Results.  —  Abortions,  4  ;  stillborn,  4  ;  died  in  twenty-four  hours,  3.  11  dead; 
91  living. 

In  regard  to  the  fact  that  practically  all  the  children  were  negative,  this 
obviously  could  not  be  explained  by  the  children  being  free  from  syphilis  or  the 
syphilis  being  rendered  latent  by  treatment.  There  must  be  some  natural 
physiological  cause  for  this  practically  total  negative  result.     Tlie  only  theory 
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which  seemed  to  meet  these  facts  was  that  propounded  by  Dr.  Eouth,  of 
placental  ferments,  and  some  institution  where  such  a  theory  could  be  practically 
tested,  was  desirable.  At  the  present  time  Eoux  was  doing  some  experimental 
work  on  placentae  in  this  particular,  and  was  using  fluid  compressed  from  the 
placenta  in  the  cultivation  of  spirochaetes. 

Mr.  J.  E.  E.  McDoNAGH  said  that  once  a  woman  was  syphilitic  she 
required  treatment  throughout  each  succeeding  pregnancy  irrespective  of  the 
amount  she  had  had  before,  and  even  if  the  father  of  the  later  children  had 
never  had  syphilis,  if  no  stone  was  to  be  left  unturned  to  produce  an  apparently 
healthy  child.  Women  who  were  pregnant  and  contracted  syphilis  in  the 
ordinary  way  behaved  like  those  who  were  not  pregnant  so  far  as  the  course 
run  by  the  disease  and  blood  tests  were  concerned,  although  as  time  went  on 
if  repeated  pregnancies  occurred  the  disease  seemed  to  be  rendered  milder  and, 
the  complement-fixation  test  became  negative.  It  was  possible  that  repeated 
pregnancies  might  result  in  the  spontaneous  cure  of  the  disease,  although  there 
was  usually  the  tendency  for  the  symptoms  to  relapse  and  for  the  blood  to  become 
positive  again  after  the  child-bearing  period  was  over.  More  interesting  were 
those  cases  which  showed  symptoms  for  the  first  time  at  the  menopause- 
cases  of  conceptional  syphilis.  These  cases  could  not  be  diagnosed  during  the 
child-bearing  period  until  an  infant  had  been  born,  which  proved  what  had 
happened,  or  unless  symptoms  occurred  earlier,  which  they  might  do  if  a  long 
interval  had  elapsed  since  the  last  pregnancy.  These  cases  were  not  only 
symptom-free  but  the  complement-fixation  test  might  be  negative  as  well.  In 
his  experience  conceptional  syphilis  was  on  the  increase  and  was  most  likely  to 
occur  in  those  instances  in  which  the  husband  had  had  one  or  two  courses 
only  of  arseno- benzene  and  mercury  and  was  allowed  to  marry  because  his 
complement-fixation  test  was  temporarily  negative.  The  most  important 
question  arising  out  of  ante-natal  treatment  was  that  relating  to  the  infectivity 
of  the  child.  Treatment  of  tlie  mother  in  most  instances  resulted  in  the  birth 
of  a  healthy  looking  baby  whose  blood  was  almost  invariably  negative.  Were 
those  children  syphilitic  ?  and,  if  so,  would  the  treatment  for  the  two  to  three 
years  advised  prevent  the  appearance  of  symptoms  in  later  life  ?  Not  sufficient 
time  had  elapsed  to  enable  him  to  answer  those  questions  with  any  degree  of 
certainty  ;  this  was  true  especially  of  the  second.  He  thought  that  the  children 
were  syphilitic,  and  he  always  treated  his  cases  as  if  they  had  actually  shown 
signs  of  the  disease,  because  he  had  seen  plenty  of  cases  of  syphilis  hereditaria 
tarda  develop  in  those  not  so  treated.  But  it  was  to  be  seen  whether  treatment 
would  prevent  these  late  manifestations.  Another  very  interesting  point  was 
the  risk  the  infant  ran  of  becoming  infected  if  the  mother  contracted  syphilis 
while  the  child  was  still  in  ufero.  In  his  experience  the  infant  was  bound  to 
become  infected  if  the  disease  was  contracted  by  the  mother  any  time  before 
the  end  of  the  fifth  month.  During  the  sixth  and  seventh  months  roughly 
half  did  and  half  did  not  become  infected,  but  any  time  after  this  the  child 
escaped.     This  matter  was  important  because  great  success  was  resulting  from 
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the  treatment  of  the  motlier  while  she  was  suckhng  her  syphilitic  infant.  But 
in  no  circumstances  should  this  be  allowed  if  the  disease  was  contracted  by  the 
mother  late  in  pregnancy,  as  the  infant  ran  the  risk  of  contracting  acquired 
syphilis.  There  were  quite  a  number  of  so-called  congenital  syphilitics  which 
were  really  cases  of  acquired  syphilis.  Modern  treatment  had  done  wonders 
in  syphilis  of  the  mother  and  child,  but  they  must  only  regard  it  as  an  adjunct 
to  the  treatment  handed  down  by  eminent  clinicians  of  the  past  and  never  as  a 
supplanter  of  the  two  to  three  years'  course. 

Mr.  Eardley  Holland,  discussing  syphilis  as  a  cause  of  foetal  death, 
said  that  no  one  had  yet  spoken  on  the  frequency  of  syphilis  as  a  complication 
of  pregnancy,  and  he  felt  sure  it  had  been  greatly  exaggerated — e.g.,  the  Royal 
Commission  on  Venereal  Diseases  came  to  the  almost  ludicrous  conclusion 
that  50  per  cent,  of  stillbirths  were  due  to  syphilis.  This  figure  was  greatly  at 
variance  with  the  figures  obtained  by  all  recent  workers.  He  had  personally 
investigated  in  great  detail  the  cause  of  foetal  death  in  a  mixed  sample  obtained 
in  London  of  300  dead-born  viable  foetuses,  of  wliich  133  were  macerated 
and  167  were  born  in  a  fresh  condition.  The  investigation  consisted  in  a 
complete  histological  examination  of  the  foetal  organs  and  of  the  placenta, 
the  Spiroclnjeta  pallida  being  looked  for  both  by  the  direct  and  by  the  Levaditi 
methods.  The  health  of  the  mother  was  also  investigated,  including  the  result 
of  her  Wassermann  reaction.  Where  possible,  the  father  was  also  investigated, 
but  he  proved  a  very  elusive  person.  Spirochaetes  were  found  in  thirty-seven 
of  these  foetuses,  or  12  per  cent,  of  the  whole,  thirty-five  of  them  being 
macerated  and  two  fresh.  These  were  cases  of  undoubted  foetal  syphilis,  and 
might  be  termed  cases  of  active  or  florid  foetal  syphilis,  as  opposed  to  possible 
latent  foetal  syphilis,  where  spirochaetes  could  not  be  found.  An  important 
-question  arose  as  to  whether  these  thirty-seven  represented  all  the  cases  of 
foetal  syphilis  in  the  series  of  300  ;  in  other  words,  could  foetal  syphilis  be 
justifiably  diagnosed  in  the  absence  of  spirochaetes?  He  believed  it  could, 
and  the  method  of  doing  so  was  of  great  importance.  Accepting  the  presence 
of  spirochaetes  as  the  primary  attribute  of  syphilis,  he  noted  these  special 
changes  in  the  thirty-seven  spirochaete  positive  foetuses  which  could  be  called 
secondary  attributes.  They  were  as  follows  :  Positive  maternal  Wassermann 
reaction  in  100  per  cent.,  chondro-epiphysitis  in  100  per  cent. ;  great  enlarge- 
ment of  the  spleen  in  78  per  cent. ;  great  enlargement  of  the  liver  in  60  per 
cent.,  and  placental  changes  peculiar  to  syphilis  in  65  per  cent.  The  remaining 
267  spirochaete- free  foetuses  were  searched  for  these  attributes.  To  begin  with, 
the  Wassermann  reaction  was  positive  in  the  mother  in  twenty-one,  of  which 
thirteen  were  macerated  and  eight  were  fresh.  He  concluded  that  syphilis 
could  be  justifiably  diagnosed  in  four  of  these,  for  they  contained  a  combination 
of  the  secondary  attributes  as  follows  (the  maternal  Wassermann  reaction 
being  positive  in  all)  :  (1)  chondro-epiphysitis,  typical  placental  changes  and 
enlarged  spleen  ;  (2)  chondro-epiphysitis  and  typical  placental  changes  ; 
(3)  typical  placental  changes  and  enlarged  spleen  ;   (4)  chondro-epiphysitis  and 
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enlarged  spleen.  He  believed  the  combination  of  these  findings  allowed  of  the 
justifiable  diagnosis  of  foetal  syphilis  in  the  absence  of  the  Spirochaeta  pallida. 
Chondro-epiphysitis  alone  was  sufficient,  as  it  was  absolutely  pathognomonic 
of  syphilis.  He  did  not  regard  maternal  positive  Wassermann  reaction  alone 
in  the  absence  of  other  changes  as  sufficient,  nor  of  course  did  he  believe  that 
the  mere  presence  of  enlarged  spleen  and  enlarged  liver  was  sufficient,  as  these 
organs  were  found  enlarged  in  so  many  foetuses  dead  from  other  causes. 
Nevertheless  he  classed  seven  other  foetuses  as  "probable  syphilis."  They 
showed  a  combination  of  a  positive  maternal  Wassermann  reaction  and 
enlargement  of  the  liver  and  spleen.  As  regards  the  latency  of  the  syphilis  in 
the  mothers  of  the  thirty-seven  spirochaete-positive  foetuses,  active  signs  or  a 
personal  history  of  syphilis  were  obtainable  in  only  six  :  in  the  remainder  there 
were  no  signs  of  the  disease,  nor  was  any  history  to  be  obtained,  even  after 
the  most  searching  inquiry.  Quite  apart  from  the  latency  of  syphilis  in  the 
mother,  the  latency  of  syphilis  in  the  foetus  was  an  important  point  to 
consider,  and  he  had  already  referred  to  it.  It  was  of  special  importance 
in  view  of  the  fact  that  in  about  20  per  cent,  of  the  macerated  foetuses  he  was 
unable  to  discover  the  cause  of  death,  and  had  to  class  them  under  "cause 
unknown."  The  difficulties  of  this  aspect  of  the  subject  were  w-ell  illustrated 
by  the  following  case.  A  certain  patient  was  sent  to  his  ante-natal  clinic 
because  she  had  given  birth  to  a  macerated  foetus,  two  years  previously. 
She  attended  for  the  last  six  months  of  her  pregnancy,  and  on  four  different 
occasions  her  Wassermann  reaction  was  found  negative,  nor  had  she  any  signs 
of  other  disease.  She  gave  birth  at  the  thirty-sixth  week  of  pregnancy  to  a 
macerated  foetus  ;  investigation  of  the  foetus  and  placenta  showed  a  complete 
absence  of  all  the  signs  of  syphilis,  and  he  classed  the  foetus  under  "  cause  of 
death  unknown."  Quite  by  accident  he  discovered  tliat  this  patient  had  been 
treated  for  acute  syphilis  eighteen  months  before  she  became  pregnant,  and 
that  her  Wassermann  reaction  had  first  become  negative  six  months  before 
she  became  pregnant.  The  important  question  arose — was  the  foetal  death  due 
to  syphilis,  and  was  this  a  case  of  latent  syphilis  in  the  foetus  ?  Other  similar 
cases  had  come  to  his  knowledge  since  this  one.  It  raised  a  very  important 
question  as  to  whether  certain  macerated  foetuses,  in  which  no  cause  of  death 
was  discoverable,  had  died  from  syphilis  '?  If  so,  in  wliat  way  had  the  disease 
acted  in  killing  the  foetus  ?  This  part  of  the  question  was  one  which  called  for 
further  investigation,  and  might  reduce  the  large  class  of  '  causes  of  death 
unknown  "  in  macerated  foetuses,  and  increase  the  class  in  which  death  was 
due  to  syphilis.  It  also  showed  the  great  importance  of  knowing  precisely 
the  state  of  health  of  the  patient  for  a  considerable  period  anterior  to 
pregnancy. 

Mr.  ELenneth  Walker  said  that  Dr.  Amand  Eouth's  theory  of  the 
Ijathology  of  latent  syphilis  in  pregnancy  was  most  interesting.  It  was 
possible  to  accept  much  of  what  Dr.  Amand  Eouth  had  put  forward,  but  with 
necesssarv  reservations.     The  evidence  that  the  organism  of  syphilis   might 
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exist  in  some  other  form  than  a  spirochaBte  was  overwhelming.  When  they 
failed  to  discover  spirochaetes  in  the  semen  of  a  syphilitic  subject  and  yet  knew 
from  the  clinical  and  experimental  evidence  that  such  semen  was  infective, 
the  only  conclusion  possible  was  that  syphilis  existed  in  a  form  other  than 
that  of  a  spirochaete.  The  same  remark  might  apply  to  the  foetus  and  might 
explain  the  failui'e  to  find  spirochaetes  in  syphilitic  miscarriages.  After  a 
certain  period  these  spores  or  granules  would  develop  into  the  spirochaete 
which  was  found  so  readily  in  the  tissues  of  the  syphilitic  stillborn  child. 
Whether  the  chorionic  ferments  had  any  action  on  the  organism  of  syphilis 
was  quite  a  different  question.  It  seemed  to  him  that  Dr.  Amand  Eouth, 
anxious  for  the  safety  of  the  developing  child  surrounded  by  all  the  horrors  of 
spores  and  spirochaetes,  had  finally  decided  that  the  chorionic  ferments  must 
play  the  role  of  the  good  fairy.  There  was  no  direct  evidence  that  chorionic 
ferments  acted  in  this  way.  As  the  spirochete  could  now  be  grown"  in  culture 
it  would  surely  be  possible  to  test  the  action  of  chorionic  ferments  on 
spirochaetes.  The  protective  agency  in  question  was  more  likely  to  be  due 
to  lipoids  of  the  placenta.  It  was  difficult  to  obtain  reliable  statistics  as  to 
the  frequency  with  which  a  negative  Wassermann  was  obtained  in  syphilis 
in  pregnancy.  Out  of  226  women  attending  a  Buenos  Ayres  Maternity  Clinic 
and  exhibiting  clinical  signs  suspicious  of  syphilis,  116  had  given  a  negative 
Wassermann  ;  it  was  however  difficult  to  be  sure  that  all  of  these  suspicious 
cases  were  actually  syphilitic. 

Mr.  Ulysses  Williams  said  that  he  had  been  recently  making  an  X-ray 
examination  of  stillborn  foetuses,  and  had  found,  in  a  certain  proportion, 
evidence  of  chondro-epiphysitis.  Although  the  number  so  far  examined  (about 
fifty)  was  far  too  small  to  form  an  accurate  basis  for  the  calculation  of 
percentages,  he  had  estimated  provisionally  that  12  to  15  per  cent,  showed 
changes  in  the  ends  of  the  diaphyses,  which  might  be  attributed  to  syphilitic 
infection. 

Dr.  Hexdey  (in  reply)  pointed  out  that  the  cases  brought  forward  by  Mr. 
Adams  and  Mr.  Gibbs  were  of  active  syphilis  and  presented  different  problems, 
especially  in  diagnosis.  He  agreed  with  Dr.  Holland  that  the  chondro- 
epiphysitis,  when  fully  developed,  was  characteristic  of  syp'hilis,  but  he  had  seen 
cases  in  which  the  epiphyses  presented  irregularities  and  no  other  evidence  of 
syphilis  could  be  found.  In  a  few  cases  of  chondro-epiphysitis  which  had 
been  X-rayed  there  were  definite  changes.  The  firmness  of  the  cranial  contents 
in  the  syphilitic  macerated  stillbirth  contrasted  with  the  diffluent  cranial 
contents  in  the  non-syphilitic.  In  view  of  Dr.  Eouth's  suggestion  of  the 
negative  Wassermann  in  a  syphilitic  pi'egnant  woman  he  called  attention  to 
the  case  Mr.  in  Table  I  (p.  214)  where,  following  three  surviving  infants, 
three  stillbirths  occurred  ;  only  the  last  two  were  examined — both  were 
positive  and  there  could  be  little  doubt  that  the  first  was  also  syphilitic. 
Nevertheless  during  the  third  pregnancy  ending  in  stillbirth  the  Wassermann 
reaction  was  negative  at  six  months  and  positive  four  days  after  labour, 
JA — OB  2a. 
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Dr.  Amaxd  Eouth  (in  reply)  was  glad  that  several  speakers  had  thought 
his  suggestion  might  prove  to  be  justified.  He  agreed  with  Dr.  Hendry  that 
most  of  the  cases  described  by  Mr.  John  x\dams  and  Mr.  Charles  Gibbs  were 
cases  of  primary  or  secondary  syphilis,  unlike  Dr.  Hendry's  cases,  yet  the 
infection  became  latent,  and  under  treatment  healthy  children  were  born. 
Mr.  Eardley  Holland's  views  as  to  the  incidence  of  congenital  syphilis  were 
too  optimistic.  As  Dr.  Hendry  had  pointed  out  Mr.  Holland  in  1914  had 
found  spirochsetes  in  six  out  of  the  first  seven  stillborn  foetuses  examined,  and 
in  twelve  out  of  the  next  eighteen  cases.  The  fact  that  he  had  not  been  able 
to  find  spirochsetes  in  more  recent  examinations  in  more  than  12'5  per  cent,  of 
stillbirths  did  not  prove  that  more  of  the  stillborn  children  had  not  died  of 
syphilis,  but  tended  to  confirm  his  suggestion  that  infection  might  be  caused 
by  less  mature  stages  of  spirochaetal  development.  The  estimate  that  at 
least  20  per  cent,  of  the  ante-natal  and  neo-natal  deaths  were  due  to  congenital 
syphilis  did  not  appear  to  be  overstated  and,  if  so,  it  meant  that  about  27,000 
deaths  from  syphilis  took  place  between  conception  and  the  fourth  week  after 
birth.  Dr.  Hendry  had  noticed  that  untreated  syphilitic  mothers  after  several 
stillbirths  had  sometimes  had  eventually  healthy  children  ;  Dr.  Eouth  had 
alluded  to  these  as  due  to  the  mother  after  several  rapidly  recurring 
pregnancies  being  so  saturated  with  chorionic  ferments,  and  maternal  anti- 
bodies, that  the  spirochaetes  were  not  only  granulosed  but  destroyed.  Mr. 
Kenneth  Walker  had  suggested  that  it  would  be  easy  to  determine  in  vitro  the 
power  of  chorionic  ferments  to  granulose  spirochaetes.  Unfortunately  no  one 
had  been  able  to  isolate  these  ferments  or  to  establish  their  chemical  constitu- 
tion, though  Abderhalden  had  been  enabled  to  determine  their  presence  by 
chemical  reactions.  The  good  results  of  treatment  in  tlie  three  series  of  cases 
of  Dr.  Hendry,  Mr.  John  Adams  and  Mr.  Gibbs  were  almost  startling,  and 
would  encourage  workers  to  realize  that  the  mother  was  able  to  be  cured,  and 
the  offspring  prevented  from  becoming  congenital  syphilitics. 
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(?)  Fibrosarcoma  removed  from  the  Hollow  of  the  Sacrum.' 

By  Douglas  Drew,  F.E.C.S. 

The  woman  was  aged  37.  The  first  confinement,  fourteen  years 
previously,  was  difficult  and  instrumental  and  the  medical  attendant 
noted  some  slight  narrowing  of  the  pelvis.  Six  years  later  during  the 
second  pregnancy,  the  pelvis  was  found  to  be  narrowed  by  the  tumour. 
Labour  was  induced  at  the  thirty-second  week  and  the  child  survived. 
During  the  last  seven  years  the  tumour  had  increased  very  little,  but  it 
had  given  rise  to  chronic  pelvic  pain,  and  pain  on  defaecation. 

Per  rectum  a  hard  and  very  tender  mass  could  be  felt  which  was 
firmly  fixed.     Skiagrams  showed  nothing  abnormal. 

At  the  operation  in  May,  1920,  the  tumour  projected  on  the  right 
side  of  the  rectum.  It  was  about  the  size  and  shape  of  a  small  kidney, 
the  upper  end  was  at  the  level  of  the  first  right  sacral  foramen.  The 
internal  iliac  artery  and  ureter  were  to  the  outer  side.  Although 
encapsuled  it  was  very  intimately  adherent  to  the  tissues  in  front  of 
sacrum. 

Mr.  Leonard  Phillips,  Eegistrar  at  the  Hospital  for  Women,  makes 
the  following  report :  On  section  the  tumour  showed  (1)  a  glairy 
mucoid-like  surface ;  (2)  patches  of  haemorrhage  and  necrosis,  the  latter 
almost  caseous  ;  (3)  a  central  cystic  space  about  1  in.  in  diameter. 
Microscopically,  the  structure  is  a  fibrosarcoma  with  a  cellular  stroma. 
The  cellular  structure  of  the  stroma  suggested  malignancy,  although 
the  slow  rate  of  growth  and  encapsulation  do  not  coincide  with  this 
appearance. 

1  At  a  meeting  of  the  Section,  held  October  7,  1920. 
M — OB    1 
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Eepoet  of   the   Pathology   Committee  on  Mr.  Douglas 

Drew's  Case.^ 

Mr.  Douglas  Drew's  specimen  of  "  Fibrosarcoma  removed  from  the 
Hollow  of  the  Sacrum  "  was  examined,  and  the  Committee  reported  as 
follows : — 

"  We  have  examined  this  specimen  and  have  come  to  the  conclusion 
that  it  is  a  tumour  composed  of  fibrous  and  muscular  tissue  undergoing 
an  unusual  form  of  degeneration.  It  contains  peculiar  areas  or  loculi 
filled  with  swollen  vacuolated  cells  having  small  nuclei.  We  think 
these  cells  may  be  lymphocytes  or  shed  endothelial  cells.  We  see  no 
reason  to  believe  that  it  is  a  sarcoma,  nor  a  tumour  of  adrenal  origin." 

Sodium    Bicarbonate  Tolerance  in  the  Toxcemias    of 

Pregnancy. - 

By  Clifford  White,  F.R.C.S. 

The  object  of  this  communication  is  to  bring  before  the  members  of 
this  Section  the  applicability  to  the  toxaemias  of  pregnancy  of  Sellard's 
work  on  acidosis. 

Acidosis  is  seen  in  a  pronounced  form  in  diabetes  and  since  the 
discovery  of  /S-oxybutyric  acid  and  aceto-acetic  acid  in  the  urine  of 
these  patients,  it  seems  sometimes  to  be  thought  that  acids  are 
circulating  in  the  blood.  This  is  not  the  case,  as,  even  in  the  most 
extreme  cases  of  acidosis,  death  occurs  before  any  gross  alteration  takes 
place  in  the  reaction  of  the  blood,  which,  normally,  is  slightly  alkaline 
from  the  presence  of  protein  and  of  carbonates  and  phosphates.  This 
alkalinity  is  maintained  in  spite  of  the  fact  that  on  a  mixed  diet  there 
is  a  production  of  acid  bodies  from  the  metabolism  of  carbon,  phosphorus 
and  sulphur.  This  tendency  to  acid  formation  is  corrected  both  in 
health  and  disease  by  (1)  oxidation,  (2)  excretion  and  (3)  neutralization. 

(1)  Oxidation. — Carbon  is  oxidized  and  then  excreted  as  COo  by  the 
lungs  and  as  urea  by  the  kidney. 

(2)  Excretion. — In  addition  to  getting  rid  of  the  products  of  partial 
or  complete  oxidation,  the  kidneys  maintain  equilibrium  by  their 
property  of  excreting  a  normally  acid  urine  from  a  normally  alkaline 
blood  serum.     This  is  done  largely  by  the  excretion  of  acid  phosphates 

1  Presented  at  a  meeting  of  the  Section,  lield  December  2,  1920. 
-  At  a  meeting  of  the  Section,  held  December  2,  1920. 
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such  as  NaHoPO_i.     But  it  will  be  noted  that,  before  excretion,  alkaline 
bases,  such  as  sodium,  are  required  to  combine  with  these  acid  bodies. 

(3)  Neutralization. — This  may  be  effected  by  {a)  the  fixed  bases  of 
the  food  or  (6)  by  ammonia.  Most  of  the  ammonia  excreted  in  the  urine 
is  for  the  purpose  of  neutralizing  acids ;  this  is  shown  by  the  fact  that 
giving  large  doses  of  sodium  bicarbonate  by  the  mouth  will  reduce  the 
ammonia  percentage  to  0'5  per  cent,  of  the  total  urinary  nitrogen. 
Normally  2  per  cent,  to  5  per  cent,  of  the  total  nitrogen  in  the  urine  is 
used  to  neutralize  acids  ;  in  acidosis  the  percentage  thus  used  may  rise 
to  40.  If  the  increase  in  ammonia  is  due  to  a  defect  in  the  protein 
metabolism  and  not  to  an  acidosis,  it  will  be  unaffected  by  sodium 
bicarbonate  feeding. 

It  will  thus  be  seen  that  a  fixed  base  such  a  sodium  is  required  to 
carry  CO.,  to  the  lungs  and  also  to  enable  the  kidney  to  excrete  acids. 
Failing  the  fixed  base,  the  kidney  does  use  ammonia  to  enable  it  to 
continue  working,  but  if  the  sodium  is  depleted,  CO.,  cannot  be  carried 
to  the  lungs  although  oxygen  is  carried  to  the  tissues — hence  the 
dyspnoea  without  cyanosis  that  occurs  in  some  cases  of  acidosis  such  as 
that  seen  in  diabetes.  Thus  one  finds  that  the  essential  of  acidosis  is 
the  depletion  of  the  alkaline  bases. 

In  health,  the  taking  of  5  grm.  of  sodium  bicarbonate  by  the 
mouth  is  followed  by  some  being  excreted  at  once,  as  the  tissues  have 
already  got  their  full  complement,  hence  arme  alkaline  to  litmus  is 
excreted  within  a  few  hours.  In  disease,  if  the  alkalies  are  depleted,  any 
excess  of  sodium  ingested  goes  into  store  in  the  tissues,  and  so  the 
urine  remains  acid  after  more  than  5  grm.  of  sodium  bicarbonate  have 
been  taken  by  the  mouth.  It  has  been  pointed  out  that  one  of  the 
proofs  that  it  goes  into  store  is  that  once  the  urine  has  been  made 
alkaline  by  a  big  dose  and  then  again  becomes  acid,  it  can  once  more  be 
made  alkaline  by  a  small  dose  in  most  cases.  In  diabetic  patients  the 
effect  of  the  initial  big  dose  is  rapidly  lost. 

Sellards,  working  on  cases  of  nephritis  following  Asiatic  cholera, 
proved  that  sodium  bicarbonate,  when  injected  in  large  doses  into  a 
patient  with  acidosis,  (1)  was  not  excreted  by  the  intestine  in  quantity  ; 
(2)  did  not  accumulate  in  excess  in  the  blood  ;  and  (3)  could  be  ex- 
creted freely  by  a  diseased  kidney.  He  concluded  that  a  tolerance 
to  over  10  grm.  of  sodium  bicarbonate  without  the  urine  becoming- 
alkaline  forms  a  test  for  the  presence  of  acidosis,  which  he  defines 
as  "an  impoverishment  of  the  blood  and  other  tissues  in  fixed  bases 
or  in  substances  which  readily  give  rise  to  fixed  bases." 
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To  see  the  clinical  value  of  this  test,  it  is  useful  to  enumerate 
the  other  methods  by  which  the  existence  of  acidosis  has  been  demon- 
strated.    These  may  be  divided  into  laboratory  tests  and  clinical  signs. 

Laboeatory  Methods. 

(1)  Examination  of  the  Alveolar  Air  for  lowering  of  the  CO.^  Ten- 
sion.— This  is  not  especially  difficult  with  the  proper  apparatus,  but  the 
tension  is  also  lowered  in  cardiac  and  pulmonary  diseases. 

(2)  (A)  Exaynination  of  the  Blood  for  lowered  CO^  Tension. — This 
gives  practically  the  same  result  as  (1    but  is  more  difficult. 

(B)  Examination  of  the  Blood  for  lowered  Alkalinity. — (a)  By 
titration  with  phenol-phthalein  after  removal  of  the  protein  or  {h) 
physico-chemically  by  measuring  the  increase  of  the  hydrogen-ion 
content. 

Neither  of  these  methods  is  really  satisfactory,  as  Nature  keeps  the 
blood  reaction  nearly  constant  at  the  expense  of  the  reserve  of  alkalies, 
and  no  change  in  the  hydrogen-ion  content  is  demonstrable  till  the 
patient  is  moribund. 

(3)  Examination  of  the  Urine. — {a)  For  excess  of  Na,  K,  Ca  and 
Mg  salts  of  the  normal  and  abnormal  acids ;  (b)  other  changes  in  the 
fixed  bases ;  (c)  increase  in  ammonia.  All  these  involve  chemical 
analysis  and  are  not  wholly  reliable ;  for  example,  increase  in  ammonia 
occurs  in  cases  of  faulty  protein  metabolism  and  acetone,  &c.,  in 
simple  starvation. 

Clinical  Signs. 

(4)  Dyspnoea  cliaracterized  by  Deep  Respiration  with  Prolonged 
Expiration  without  Cyanosis. — This  is  only  seen  in  very  advanced  cases. 

(5)  The  Presence  of  a  Fruity  Smell  in  the  Patient's  Breath. — This 
is  chiefly  seen  in  cases  of  faulty  carbohydrate  metabolism. 

(6)  Increased  tolerance  to  Sodium  Bicarbonate. 

Of  the  above  six  methods  it  seems  that  the  bicarbonate  test  is 
demonstrable  earlier  even  than  the  alveolar  air  test,  and  much  sooner 
than  the  others  become  positive.  Hence  it  appears  that  by  the  simple 
process  of  bicarbonate  feeding  we  are  able  to  prove  the  presence  of 
acidosis  sooner  and  more  surely  than  by  the  most  elaborate  physico- 
chemical  methods  of  the  laboratory. 

Now  the  question  arises  as  to  how  far  the  above  facts  can  be  use- 
fully applied  to  the  conditions  that  come  before  us  in  connexion  with 
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the  toxaemias  of  pregnancy.  Sellards  appears  to  have  paid  but  Uttle 
attention  to  such  cases,  as  he  worked  almost  entirely  on  nephritis  and 
diabetes. 

As  pregnancy  toxaemias  are  commonly  associated  with  more  or  less 
marked  nephritis,  it  is  important  to  note  that  uncomplicated  cases  of 
parenchymatous  nephritis  usually  have  a  bicarbonate  tolerance  of 
under  10  grm.  Therefore  from  a  rough  clinical  point  of  view  it  may 
be  taken  that,  in  a  case  of  pregnancy  toxaemia  with  a  large  bicarbonate 
tolerance,  10  grm.  may  be  deducted  as  possibly  due  to  the  nephritis, 
and  the  rest  will  represent  about  the  measure  of  the  acidosis  due  to 
coexisting  lesions. 

I  have  been  interested  in  the  subject  of  sodium  bicarbonate  in 
acidosis  since  the  recovery  of  a  patient  apparently  in  diabetic  coma, 
after  an  intravenous  injection  of  a  solution  containing  20  dr.  of 
bicarbonate.  Subsequently  I  have  used  it  in  most  forms  of  pregnancy 
toxaemia  as  a  method  of  treatment,  but  it  is  only  in  the  last  year  that 
I  have  employed  Sellards'  method  as  a  means  of  diagnosis  and  prognosis. 
The  crude  simplicity  of  the  method  is  so  extreme  that  one  instinctively 
feels  that  there  must  be  something  wrong  with  it,  but  so  far  as  my 
present  experience  goes,  it  has  apparently  been  a  valuable  guide. 

The  patient  is  given  measured  quantities  of  sodium  bicarbonate 
at  fixed  intervals  and  her  urine  tested  by  litmus  paper  before  each 
dose  is  given.  The  amount  given  when  the  litmus  is  first  turned 
blue  is  noted,  and  further  doses  stopped  till  the  urine  is  again  acid. 
If  there  is  ammoniacal  cystitis  the  urine  should  be  boiled  in  a  test 
tube  to  drive  off  ammonia  before  testing  or,  less  accurately,  the  litmus 
paper  itself  may  be  heated.  I  have  found  it  safer  to  order  it  in 
drachm  doses  (as  nurses  are  liable  to  make  mistakes  when  working 
in  grammes)  and  have  usually  given  1  dr.  in  water  every  three  or 
four  hours.     No  gastric  disturbances  have  been  complained  of. 

The  patients  in  some  fifty  toxaemic  cases  of  various  kinds  have 
had  their  tolerance  tried,  but  on  going  into  the  notes,  I  found  that 
most  of  the  cases  were  useless  to  record,  as,  in  addition  to  the  fixed 
doses  of  bicarbonate,  the  patients  had  been  given  an  indefinite  quantity 
in  barley-water  to  drink.     The  cases  have  therefore  not  been  recorded. 

The  following  cases  admitted  to  Queen  Charlotte's  Hospital  have 
been  under  the  observation  of  Dr.  A.  G.  Howson,  Senior  Resident 
Medical  Officer.  The  endeavour  has  been  made  to  exclude  patients 
who  merely  suffered  from  a  transient  albuminuria  during  labour  and 
to  include  only  those  who  had   albuminuria    before    labour,  or  other 
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symptoms  as  well.  It  will  be  seen  that  the  average  quantity  taken  by 
the  mouth  (and  exclusive  of  any  given  per  rectum  and  intravenously) 
in  fifteen  cases  is  45"3  grm. 

For  purposes  of  comparison  thirteen  normal  cases  were  observed 
and  their  urine  was  alkaline  after  an  average  of  6"8  grm.  We  thus  get 
the  result  that  the  average  bicarbonate  tolerance  of  patients  clinically 
suffering  from  pregnancy  toxsemias  is  45"3  grm.,  compared  with  the 
average  bicarbonate  tolerance  of  6"8  grm.  in  puerperal  cases  not 
suffering  clinically  from  toxaemia.  Further,  the  fatal  case  had  a 
tolerance  of  no  less  than  120  grm.,  compared  with  an  average  tolerance 
of  40  grm.  on  the  part  of  those  that  recovered. 

If  a  rough  attempt  is  made  to  gauge  the  severity  of  the  clinical 
manifestations  by  the  method  of  treatment  adopted,  it  will  be  found 
that  the  average  tolerance  of  those  on  whom  it  was  thought  necessary 
to  perform  Csesarean  section  on  induction  was  61  "7  grm.,  compared 
with  33  grm.  in  those  who  were  allowed  to  deliver  themselves,  with  or 
without  the  aid  of  forceps. 

Three  cases  in  the  table  are  marked  "nephritis."  This  indicates 
that  the  state  of  the  retina,  the  character  of  the  urine,  or  the  history 
made  it  probable  that  albuminuria  existed  before  pregnancy,  although 
the  more  urgent  symptoms  only  appeared  before  labour.  It  will  be 
seen  that  their  average  tolerance  is  23  grm.,  or  lower  than  the  primarily 
toxaemic  cases. 

One  other  case  may  be  given  more  fully.  In  August,  1920,  I  saw 
a  patient  with  severe  vomiting  and  albuminuria  at  the  sixth  month  of 
pregnancy.  The  vomiting  was  incessant,  even  of  peptonized  milk,  and 
continued  in  spite  of  her  removal  to  a  Home.  She  was  extremely  ill, 
but  had  not  the  usual  appearance  or  mental  state  of  a  pregnancy 
toxaemia  patient,  so  I  postponed  interference  and  tried  her  bicarbonate 
tolerance.  Her  urine  became  strongly  alkaline  after  12  grm.  had 
been  taken,  so  it  was  again  decided  to  watch  for  her  a  little  longer. 
Two  days  later  symptoms  of  bulbar  paralysis  appeared,  which  a 
neurologist  diagnosed  as  of  alcoholic  origin,  and  it  soon  became  obvious 
that  she  was  suffering  from  acute  alcoholic  gastritis  and  nephritis. 
But  for  the  aid  given  by  the  bicarbonate  test,  it  is  probable  that  the 
case  would  have  been  regarded  as  one  of  pernicious  vomiting  with 
albuminuria. 

It  seems  to  me  that  by  testing  the  tolerance  to  bicarbonate  of  soda 
in  patients  suffering  from  what  is  thought  to  be  a  toxaemia  of  pregnancy 
we  have   a  method  that  is  extremely  simple  and  harmless.     Further 
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experience  will  prove  whether  it  is  of  great  or  little  value.  The  fact 
that  it  does  not  seem  to  have  been  generally  tried  on  a  large  scale  is  my 
reason  for  bringing  such  a  simple  subject  before  the  Section. 


Acetone 

Amount  nf  sodium  bicar- 

Number 

Parity 

Clinical  type 

Meth'^d  of 
delivery 

or 

diacetic 

acid 

Result 

bonate  given  by  nmuth 

bet'oie  urine  alkaline,  in 

grammes 

1 

M. 

Albuminuria 

Normal 

Recovery 

32    (plus  48  in  pre- 
vious three  days) 

2 

P 

Eclampsia 

Csesarean 

? 

Recovery 

64  (plus  rectal  glu- 
cose   and   bicar- 
bonate injections) 

3 

M, 

Eclampsia 

de  Ribes'  bag 

+ 

Recovery 

40 

4 

P 

Albumiuuria 

Csesarean 



Recovery 

36 

5 

P 

Chronic 
nephritis 

Cffisaresin 

+ 

Recovery 

28 

6 

P    . 

Albuminuria 

Cesarean 

+ 

Died 
(pericarditis) 

120 

7 

P 

Albuminuria 

Normal 

9 

Recovery 

16 

8 

P 

Albuminuria 

Induction 

+ 

Recovery 

72   (still  acid) 

9 

P 

Albuminuria 

Normal 

— 

Recovery 

32 

10 

P 

Albuminuria 

Forceps 

+ 

Recovery 

80 

11 

P 

Albuminuria 

Forceps 

+ 

Recovery 

48 

12 

M, 

Chronic 
nephritis 

Normal 

— 

Recovery 

28 

1.3 

M, 

Eclampsia 

Csesarean 

~r 

Recovery 

72  (plus  8  gr.  intra- 
venously) 

14 

M, 

Chronic 
nephritis 

Discharged 
undelivered 

— 

Recovery 

12   (subsequent  nor- 
mal delivery) 

15 

P 

Albuminuria 

Forceps 

_L- 

Recovery 

16 

Average 

45-3 

Treatment. 

A  brief  summary  of  the  treatment  of  patients  suffering  from  acidosis 
may  be  added.  Carbohydrate  food  is  of  the  greatest  value  and  so  these 
patients  should  not  be  put  on  a  strict  milk  diet.  An  ounce  of  glucose 
may  be  given  daily  by  the  mouth  or  per  rectum.  A  2  per  cent,  solution 
of  glucose  has  also  been  used  intravenously.  Laxatives  are  usually 
required.  The  deficiency  in  the  fixed  bases  must  be  made  up  and 
I  have  found  Langdon  Brown's  mixture  useful.  It  consists  of  1  dr.  of 
sod.  bicarb.,  ^  dr.  of  pot.  cit.,  and  5  gr.  each  of  mag.  carb.  and  calcium 
chloride  given  three  times  daily.  Syrup  of  orange  or  other  flavouring 
may  be  added  as  the  mixture  is  rather  unpleasant  to  taste.  In  more 
severe  cases,  bicarbonate  may  be  given  in  drachm  doses  every  three 
hours  and  rectal  salines  should  contain  bicarbonate  instead  of  sodium 
chlorine.  It  should  be  stopped  when  the  urine  remains  alkaline. 
In  urgent  cases,  6  dr.  of  bicarbonate  in  a  pint  of  water  may  be  injected 
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into  the  veins  and  repeated  every  six  hours  while  the  urine  remains 
acid.  In  sterilizing  a  solution  for  intravenous  use,  it  should  not  be 
boiled  for  more  than  ten  minutes  as  sodium  carbonate  and  hydrate 
tend  to  form.  This  occurs  least  if  narrow-necked  bottles  are  used, 
filled  almost  to  the  top  and  stoppered  soon  after  boiling  if  the  solution 
is  not  to  be  used  immediately. 

If  an  anaesthetic  be  required,  chloroform  should  not  be  used  as  its 
administration  in  apparently  healthy  subjects  is  occasionally  followed 
by  symptoms  of  acidosis. 

Dr.  Lapthokn  Smith  said  he  felt  quite  sure  that  the  value  of  bicarbonate 
of  soda  in  the  toxaemias  of  pregnancy  was  under-estimated.  He  bad  never 
given  such  large  doses  as  the  reader  of  the  paper,  who  gave  as  much  as  1  oz. 
a  day  until  the  urine  became  alkaline.  He  had  for  many  years  given  about 
100  gr.  a  day.  Whatever  the  poison  was  it  was  an  acid  and  could  be  dissolved 
l)y  bicarbonate  of  soda  and  other  alkalies  and  washed  out  of  the  system  with 
distilled,  or  even  rain  water  or  tap  water.  If  Mr.  Clifford  White's  paper 
proved  the  means  of  drawing  the  attention  of  the  whole  profession  to  the 
importance  of  large  doses  of  this  simple  drug  in  the  toxaemias  of  pregnancy 
he  would  deserve  the  thanks  of  the  many  women  whose  lives  would  probably 
be  saved. 


The    Necessity   for   the    Reduction    of    Blood-pressure 

in    Eclampsia. 

By  Major  C.  A.  F.  Kingston,  O.B.E.,  I.M.S. 

(Professor  of  Midwifery,  Medical  College,  Madras.) 

It  has  been  my  privilege  to  work  for  the  last  twelve  years  in  the 
Government  Maternity  Hospital,  Madras  (the  largest  gynaecological 
and  maternity  clinic  in  the  British  Empire  outside  the  British  Isles), 
and  to  be  the  senior  medical  officer  of  that  institution  for  the  last 
six  years.  The  senior  medical  ofilicer  is  resident  and  can  see  his  patients 
and  advise  at  all  times  of  the  day  and  night.  Over  2,500  women  are 
confined  in  this  hospital  every  year,  with  an  average  of  thirty  cases  of 
eclampsia  every  year  (a  somewhat  high  percentage).  Three  years  ago, 
Colonel  Gifford,  I.M.S.  (the  late  senior  medical  officer,  now  consulting 
physician  to  the  hospital),  and  I  became  convinced  of  the  following 
facts : — 

(I)  That  high  blood-pressure  in  eclampsia  is  a  most  serious 
complication  and  that  it  occurs  in  most  cases  of  eclampsia. 
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(2)  The  necessity  for  keeping  down  the  blood-pressure  to  120  mm. 
or  less,  in  all  cases  of  eclampsia  whether  the  patient  is  in  a  conscious 
or  unconscious  state,  and  in  all  cases  in  labour  with  premonitory 
symptoms  of  eclampsia. 

(3)  That  the  blood-pressure  rises  after  delivery  in  a  certain  number 
of  cases  in  patients  who  have  shown  symptoms  of  eclampsia  up  to  the 
time  of,  or  during  delivery,  and  in  cases  in  which  no  signs  or  symptoms 
have  manifested  themselves  before  and  during  delivery. 

(4)  That  it  is  most  necessary  to  watch  all  cases  after  delivery  and 
reduce  the  blood-pressure  to  120  mm.  whenever  it  rises  above  that, 
after  delivery. 

(5)  That  the  best  way  to  reduce  high  blood-pressure  in  patients 
in  labour  with  premonitory  symptoms  of  eclampsia,  is  by  venesection. 

(6)  That  when  called  to  see  a  case  of  eclampsia  with  high  blood- 
pressure,  if  the  patient  is  in  labour,  but  the  os  is  less  than  four-fifths 
dilated,  the  practitioner  should  reduce  the  blood-pressure  to  120  mm. 
by  venesection  and  keep  it  down  by  repeated  venesection  if  necessary 
until  the  soft  parts  are  sufficiently  dilated  for  instrumental  delivery. 

(7)  In  cases  in  which  the  blood-pressure  is  about  120  mm.  with 
the  OS  four-fifths  dilated,  immediate  instrumental  delivery  will  reduce 
the  blood-pressure. 

(8)  In  cases  after  delivery  in  which  the  blood-pressure  rises  above 
120  mm.  reduce  at  once  by  venesection. 

We  decided  that  all  eclampsia  cases  from  October,  1917,  to 
October,  1919,  should  be  treated  on  the  above  lines  so  that  we  should 
have  a  series  of  cases  and  so  be  able  to  compare  our  results  with  other 
treatment  previously  adopted  in  the  hospital  and  other  treatment  laid 
down  in  text-books  and  tried  in  this  clinic.  We  unhesitatingly  say  that 
the  results  obtained  from  1917  to  1919  are  far  better  than  in  previous 
years,  when  other  methods  of  treatment  were  adopted.  Sixty-four  cases 
of  eclampsia  were  admitted  from  October,  1917,  to  October,  1919,  and 
were  dealt  with  in  the  following  way  :  There  were  fifty-one  cases  with 
increased  blood-pressure  treated  by  venesection. 

Result  to  mother. — Women,  51  ;  recovered,  45  ;  died,  (')  (5  admitted 
with  oedema  of  the  lungs  ;  1  shock — adherent  placenta — embolism 
twenty-four  hours  after  delivery). 

Children  horn. — Alive,  21  ;  dead,  30  (several  macerated  and 
premature) . 

Venesection  not  required  in  7  cases  with  high  blood-pressure, 
because  on  admission  to  hospital  the  os  was  four-fifths  dilated  ; 
immediate  instrumental  delivery  reduced  the  blood-pressure. 
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Besidt. — Women  recovered,  7  ;  died,  0  ;  children  born  alive,  6  ; 
child  born  dead,  1 ;  3  women  admitted  moribund  with  marked  lung 
symptoms,  no  treatment  possible,  died  very  soon  after  admission ; 
3  with  no  rise  of  blood-pressure — all  mothers  recovered — all  children 
born  alive — venesection  not  required. 

The  patients  in  some  of  our  cases  treated  by  venesection  were 
extremely  ill :  one  woman  had  23  fits,  two  22,  one  19,  one  18,  two  17, 
three  15,  and  the  remainder  10  or  less.  A  number  of  these  fits 
outside  the  hospital  before  admission  and  before  venesection  was  done. 
One  woman  was  87  hours  in  an  eclamptic  state,  four  were  48  hours, 
eight  over  30,  nine  over  25,  five  over  15,  and  the  rest  12  hours  and 
under.  Several  of  these  were  unconscious  for  several  hours.  Out  of 
our  64  cases,  43  were  primiparte,  21  multiparas.  In  one  case  the 
eclamptic  fits  occurred  as  late  as  the  tenth  pregnancy.  The  urine  was 
found  to  be  free  from  albumin  in  14  cases  (a  high  percentage). 
In  18  of  the  51  cases,  forceps  were  applied  as  soon  as  the  os  was 
at  least  four-fifths  dilated — in  one  case  the  breech  was  extracted  as 
soon  as  the  soft  parts  were  sufficiently  dilated. 

In  all  the  64  cases  the  blood-pressure  fell  after  delivery ;  cessation 
or  diminution  in  the  number  of  fits  occurred  in  the  majority  of  cases 
after  delivery. 

In  17  patients  of  our  64  cases,  the  delivery  of  the  child  naturally 
or  by  forceps  seems  to  have  had  no  effect  in  preventing  fits  or 
diminishing  the  frequency  of  the  fits  in  some  cases.  The  blood-pressure 
of  these  17  women  continued  to  rise  after  delivery,  the  rise  being  preceded 
by  a  short  fall,  immediately  following  delivery.  In  five  of  these  cases 
fits  commenced  only  after  delivery.  It  is  therefore  most  necessary  to 
watch  the  patient  after  delivery,  and  to  bleed  again  when  necessary. 
Hecent  experience  at  this  clinic  seems  to  prove  that  bleeding  prevents 
further  fits  and  prevents  rises  in  temperature  in  a  large  number  of 
cases,  and  that  it  prevents  oedema  of  the  lungs.  No  patient  developed 
oedema  of  the  lungs  or  less  severe  lung  complications  after  having  been 
bled.  Many  patients  pass  from  an  unconscious  state  to  a  conscious 
state,  and  then  from  a  drowsy  state  to  one  far  less  drowsy,  and  they 
are  certainly  in  a  less  irritable  condition.  The  temperature  was  taken 
frequently  and  reduced  v.hen  above  100  F.  by  iced  enema,  only 
required  in  a  few  cases. 

The  blood-pressure  was  taken  every  hour,  and  if  found  high,  reduced 
by  venesection  to  120  mm.  If  it  again  rose,  we  reduced  it  to  100  mm. 
as  a  rule.     In  one  case,  at  the  second  time  of  bleeding  the  patient,  we 
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reduced  the  blood-pressure  to  85  mm.,  without  any  ill  effect  to  mother  or 
child.  In  the  majority  of  our  eclampsia  cases,  the  blood-pressure  was  very 
high,  the  highest  being  170  mm.,  and  2h  pints  of  blood  were  drawn  off 
one  woman  with  140  mm.  blood-pressure,  before  we  were  able  to  reduce 
the  blood-pressure  to  120  mm. 

Venesection  had  to  be  repeated  in  some  cases  :  39  were  bled  once, 
11  bled  twice  (all  these  11  recovered),  and  1  three  times  (she  also 
recovered).  We  do  not  advocate  accouchement  force,  neither  do  we  think 
Csesarean  section  advisable.  The  advocates  of  these  methods  have,  no 
doubt,  saved  the  lives  of  women  who  might  have  died,  because  by  the 
haemorrhage  resulting  from  their  treatment  they  have  reduced  the  blood- 
pressure  of  their  patients  and  have  prevented  lung  complications,  prob- 
ably the  shock  following  prevented  further  rises  in  blood-pressure  after 
delivery.  We  prefer  to  reduce  the  blood-pressure  by  venesection  and  to 
deliver  as  soon  as  the  parts  are  sufficiently  dilated  to  ensure  an  easy 
delivery  without  damage  to  the  woman.  We  do  not  fear  undue 
emphasis  being  laid  upon  venesection  as  a  remedy.  We  are  certain 
that  the  risk  of  death  cannot  conceivably  be  increased  by  venesection. 
Heart  failure  in  eclampsia  is  due  to  high  blood-pressure  and  not  low 
blood-pressure ;  the  heart  in  every  case  is  relieved  when  the  high 
blood-pressure  falls  owing  to  venesection. 

In  addition  to  the  reduction  of  blood-pressure  and  to  watching  the 
temperature,  we  follow  the  usual  practice  of  giving  no  food  by  the 
mouth,  emptying  the  lower  bowel  if  the  patient  is  constipated  ;  morphia 
is  given,  the  patient  is  kept  in  a  quiet  and  darkened  room,  and  in  some 
cases  we  wash  out  the  stomach  if  the  patient  has  had  a  big  meal  before 
coming  to  the  hospital.  We  only  give  saline  when  w^e  find  the  specific 
gravity  of  the  patient's  blood  over  1055,  and  after  we  have  bled  patients 
if  the  blood-pressure  rises  above  120  mm.;  only  two  of  our  cases  required 
saline. 

So  convinced  are  we  of  the  necessity  for  the  reduction  of  blood- 
pressure  by  venesection  in  eclampsia,  that  I  have  made  this  short 
communication,  and  hope  that  in  the  future  the  great  teachers  in 
midwifery  will  in  their  text-books  impress  upon  the  student  and 
practitioner  the  great   importance  of  this  reduction -of  blood-pressure. 

DISCUSSION. 

Dr.  Donaldson  said  he  held  the  opinion  that  the  high  blood-pressure  in 
eclampsia  and  other  toxaemias  of  pregnancy  was  a  protective  mechanism  to 
help  secretion  from  the  kidneys,   and   could    not    therefore  agree   with    the 
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principle  of  lowering  it  by  venesection,  &c.  If  the  origin  of  the  toxin  was 
the  placenta,  or  some  part  of  the  ovum,  the  logical  treatment  was  to  get  rid  of 
this  source  as  quickly  as  possible.  The  best  way  of  doing  this  in  the  later 
months  of  jDregnancy  was  by  means  of  Caesarean  section. 

Mr.  Alick  Bourne,  while  fully  realizing  the  importance  of  reducing  the 
l)Iood-pressure  in  eclampsia,  was  doubtful  as  to  venesection  being  the  best 
method  for  this  purpose.  He  could  not  agree  that  a  sufficient  reduction  could 
l)e  produced  by  venesection  in  the  majority  of  cases  without  danger  to  the 
patient,  and  thought  that  a  far  better  method  to  employ  was  the  hypodermic 
injection  of  veratrone  in  doses  graduated  according  to  the  height  of  the  blood- 
pressure.  Veratrone  produced  remarkable  reductions,  particularly  if  the 
tension  was  very  high,  and,  though  its  effect  was  short-lived,  the  injection 
could  be  repeated  on  a  subsequent  rise  without  ill  effects. 

Mr.  Gordon  Luker  said  he  was  entirely  in  agreement  with  Major 
Kingston  as  to  the  value  of  venesection  in  the  treatment  of  eclampsia, 
especially  if  followed  by  intravenous  infusion  of  saline.  This  infusion  after 
l)leeding  caused  only  a  temporary  rise  of  blood-pressure,  and  this  w^as  followed 
by  diuresis,  diaphoresis,  and  a  fall  of  blood-pressure. 


Case  of    Concealed  Accidental  Hcemorrhage  with    Eclampsia. 

By  W.  Fordyce,  M.D.,  F.E.C.P.,  and  E.  W.  Johnstone, 

M.D.,  F.E.C.S. 

History  :  Mrs.  W.  R.,  primigravida.  Confinement  expected  on 
July  16,  1920.  Urine  examined  at  intervals  of  three  weeks  from 
April  onwards.     No  abnormalities  detected. 

Dr.  Hill  Buchan  was  called  in  late  on  the  evening  of  June  17  on 
account  of  a  "  breathless  attack."  He  found  the  patient  sitting  up  in 
bed  in  distress.  Physical  examination  of  the  chest  proved  negative. 
There  was  some  oedema  of  the  legs,  and  she  complained  of  constant 
pain  in  the  abdomen.  The  uterus  was  tender  on  palpation  and  felt 
hard  and  tense.  Before  the  doctor's  arrival  there  had  been  no 
external  haemorrhage,  but  it  began  a  few  minutes  afterwards.  It 
was  not  at  all  profuse,  but  the  patient  felt  considerably  relieved 
after  it  had  occurred,  and  the  uterus  felt  distinctly  less  tense.  No 
foetal  heart  sounds  were  audible.     Vaginal  examination  was  negative. 

Immediate  removal  to  hospital  was  arranged.  In  the  cab  the 
patient's  pulse,  which  was  rather  poor  to  begin  with,  became  worse, 
and  she  became  breathless  again,  and  complained  of  great  thirst. 
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Before  the  evening"  of  June  17  the  patient  had  been  able  to  carry 
out  her  ordinary  household  duties  without  complaint,  but  for  the 
two  days  immediately  preceding  the  attack  she  had  not  felt  quite 
so  well. 

State  o)i  Admission. — The  patient  was  somewhat  collapsed  as  the 
result  of  a  fairly  severe  haemorrhage,  and  as  no  placenta  could  be  felt, 
the  diagnosis  of  accidental  haemorrhage  was  made.  There  was  con- 
siderable cedema  of  the  trunk  and  lower  limbs ;  and  the  urine  was 
scanty  and  contained  a  large  quantity  of  albumin.  As  the  condition  of 
the  pulse  did  not  indicate  any  immediate  danger,  it  was  decided  to 
allow  the  patient  to  rally  before  undertaking  any  treatment.  As  the 
morning  progressed,  however,  the  pulse-rate  become  increasingly  rapid, 
although  there  was  no  further  vaginal  haemorrhage.  The  uterus  also 
became  gradually  larger  and  harder.  Toxic  symptoms  now  began  to 
manifest  themselves  in  a  dimness  of  vision,  sickness  and  a  slowly 
increasing"  tenderness  to  coma.  By  the  early  afternoon  she  had 
complete  suppression  of  urine,  and  had  shown  several  twitchings  of 
the  face,  but  had  not  had  any  actual  fit.  The  diagnosis  of  concealed 
accidental  haemorrhage  with  progressive  toxaemia  was  made,  and  as 
the  cervix  was  quite  closed  and  rigid,  Caesarean  section  was  determined 
upon. 

The  Operation. — Under  anaesthesia  induced  with  chloroform  and 
maintained  with  open  ether,  the  abdomen  was  opened  by  a  mesial 
incision.  The  condition  of  the  uterus  at  once  attracted  attention.  The 
upper  part  of  the  anterior  wall  appeared  deeply  congested  and 
haemorrhagic.  This  was  most  marked  in  the  region  of  the  right  cornu. 
where  the  wall  presented  a  deep  purple  or  black  appearance  evidently 
due  to  haemorrhage.  The  same  appearances  were  present  in  the 
adjacent  broad  ligament  and  proximal  half  of  the  Fallopian  tube.  It 
was  remarked  at  the  time  that  the  appearances  suggested  some  inter- 
ference with  the  right  ovarian  vein,  associated  with  "backward 
pressure  "  and  haemorrhage.  There  was  a  small  patch  of  subperitoneal 
haemorrhage  just  below  the  left  cornual  region,  but  otherwise  the  left 
side  of  the  uterus  was  paler  and  more  normal  in  appearance.  On 
opening  the  uterus  by  the  usual  mesial  incision  it  was  noted  that  the 
uterine  wall  was  deeply  infiltrated  with  extravasated  blood  of  a  dark 
colour.  The  placenta  lay  on  the  posterior  and  right  lateral  walls.  It 
was  separated  from  the  right  lateral  wall  by  a  large  retroplacental  clot, 
whilst  its  left  half  was  still  attached  to  the  posterior  uterine  wall.  The 
child  was    immediately  extracted,  and,  although    dead,  it    showed  no 
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evidence  of  maceration.  The  placenta  was  then  detached  manually. 
At  this  stage  it  was  decided  that  the  condition  of  the  uterus  was  such 
as  to  make  its  removal  desirable.  Supravaginal  hysterectomy  was 
accordingly  carried  out.  The  abdomen  was  closed  as  rapidly  as  possible 
and  the  patient  returned  to  bed.  Intiavenous  saline  transfusion  was 
performed  during  the  closing  stages  of  the  operation,  but  the  patient's 
condition  rapidly  became  worse  and  she  died  four  hours  later. 

Pathological  Description. 

Uterus. — The  external  appearance  of  the  anterior  wall  has  already 
been  described.  The  posterior  showed  similar  changes.  At  no  point  was 
there  any  fissuring  of  the  peritoneum  {see  Plate,  fig.  1).  A  horizontal 
section  made  just  below  the  orifices  of  the  tubes  showed  extensive 
haemorrhages  in  the  muscular  wall  of  the  right  half  of  the  uterus.  The 
left  half  was  similarly  involved  but  to  a  much  less  extent.  Over  the 
area  corresponding  to  the  deepest  superficial  coloration  the  haemorrhage 
was  most  evident  towards  the  peritoneal  aspect.  The  decidua  showed 
no  evident  changes. 

Microscopically  the  muscular  wall  in  the  affected  areas  was  ploughed 
up  by  haemorrhage,  the  muscular  fibres  showing  all  stages  of  degenera- 
tion. In  the  non-hsemorrhagic  regions  the  muscular  fibres  were 
healthy.     There  was  thrombosis  in  the  veins  of  the  uterine  wall. 

Placenta. — In  the  fresh  state  the  placenta  showed  a,ttached  blood 
clot  over  the  separated  area — roughly  about  a  third  of  the  total  placenta. 
The  remainder  of  the  decidual  surface  was  normal  except  for  a  small 
clot  attached  along  the  margin.  Even  to  the  naked  eye  there  was  an 
evident  differentiation  of  the  placenta  into  two  areas.  The  area  of 
separation  had  a  deep  purple  colour  whilst  the  remainder  was  paler. 
On  section  in  the  fresh  state  the  line  of  demarcation  between  these  two 
areas  was  clearly  marked.  After  hardening  in  formalin  for  one  night, 
the  appearance  shown  in  the  plate  was  present  {see  Plate,  fig.  2).  The 
differentiation  was  still  more  evident  and  two  other  areas  of  infarction, 
one  recent,  the  other  old,  were  noted  in  the  attached  portion,  and  one 
old  and  pale  infarct  at  the  margin  of  the  separated  part. 

Microscopically  the  separated  area  of  placenta  showed  the  signs  of 
early  infarction — namely,  coagulation  in  the  intervillous  spaces  and 
congestion  and  crowding  of  the  villi. 

A  full  post-mortem  was  refused,  but  permission  was  given  for 
the  abdomen  to  be  reopened.  The  liver  and  kidneys  were  accordingly 
removed. 
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Fig.  1  (a). 


Fig.  1  (6). 


Fig.  2. 

Fig.  1  (rt).— Anterior  aspect  of  uterus  after  removal. 

Fig.  1  (6).  — Horizontal  section  across  uterus  just  below  level  of  the  tubes. 

Fig.  2. — Portion  of  placenta  showing  appearances  on  section. 

W.  FORDYCE  and  R.   W.  JOHNSTONE, 
Case  of  Concealed  Accidental  HcemorrJiage  xvith  Eclampsia. 
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Liver. — This  showed  multiple  subcapsular  haemorrhages  and  its 
surface  was  pale  and  fatty.  On  section  the  appearances  typical  of 
eclampsia  were  present — namely,  extensive  haemorrhages  and  fatty  and 
necrotic  changes. 

Kidneys. — The  cortex  was  thickened  and  fatty,  with  multiple  small 
areas  of  more  marked  degeneration. 

Summary. 

The  reasons  which  have  led  us  to  record  this  case  are :  (1)  Its 
interest  as  a  case  of  so-called  "uterine  apoplexy"  associated  with 
eclampsia  ;  (2)  the  gradual  development  of  the  toxic  symptoms  sub- 
sequently to  the  first  indication  of  placental  detachment,  which  appears 
to  lend  support  to  the  view  advanced  by  Dr.  James  Young  that  the 
toxic  symptoms  are  dependent  on  the  separation  and  degeneration  of 
the  placenta. 

The  naked-eye  evidence  of  massive  placental  degeneration  provides 
a  reasonable  source  for  a  placental  poison. 


Further  Observations  on  the  Etiology  of  Eclampsia  and  the 

Pre-eclamptic    State. 

By  James   Young,  D.S.O.,   M.D.,  F.R.C.S.,  and   Douglas   A. 

Miller,  M.B.,  Ch.B. 

The  present  communication  consists  of  confirmation  of  an  explana- 
tion of  eclampsia,  which  one  of  us  published  in  1914.  It  is  based  on  a 
study  carried  out  at  the  Eoyal  Maternity  Hospital,  Edinburgh,  of  forty 
cases  of  toxaemia  and  associated  conditions. 

The  original  investigations  professed  to  show  that  the  eclamptic  and 
the  pre-eclamptic  toxaemias  were  dependent  on  a  placental  necrosis  and 
they  culminated  in  the  experimental  reproduction  in  animals  of  a 
disease  closely  simulating  the  classical  picture  of  eclampsia. 

The  first  observations  were  concerned  with  a  study  of  the  pathology 
and  with  experiment.  To-night  we  propose  to  give  a  third  link  of 
proof,  the  clinical. 

Eclampsia  and  the  pre-eclamptic  state  of  toxaemia  are  due  to  the 
circulation  in  the  mother's  blood  of  a  specific  substance  or  specific 
substances,    the    dominating  effects    of   which    are  :    (1)    Degenerative 
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changes  in  the  kidney  and  albuminuria  ;  (2)  characteristic  necrotic 
lesions  in  the  liver;  and  (3)  convulsions.  The  symptom-pathological 
complex  is  found  only  in  pregnancy,  and  it  is  therefore  dependent,  in 
some  way  or  other,  on  the  child  or  on  the  placenta  or  on  both,  and  its 
occurrence  in  cases  of  hydatid  mole,  vrhere  there  is  no  foetus,  points  to 
the  placental  elements  as  the  source  of  the  poison. 

Placental  disease  of  the  nature  of  infarction  is  common  in  eclampsia 
and  pre-eclampsia.  In  fact  the  typical  case  of  long-standing  pregnancy 
albuminuria  shows  multiple  pale  areas  of  necrosis  in  the  placenta.  On 
the  other  hand,  many  cases  of  fulminating  eclampsia  show  no  obvious 
change  in  the  placenta  and  the  natural  inference  for  long  was  that, 
where  infarction  was  present,  it  was  only  of  secondary  importance.  If 
related  to  the  toxaemic  state  at  all,  and  related  it  must  be,  every  one 
who  has  studied  the  subject  admits,  it  is  considered  as  more  the  result 
of  the  toxaemia  than  the  cause. 

^Yhat  first  directed  our  attention  to  the  subject  was  the  discovery 
that,  although  obvious  placental  disease  might  be  absent  in  the  placenta 
of  a  fulminating  eclampsia,  which  ends  in  rapid  labour  or  in  death,  in 
the  other,  less  virulent  type,  in  which  some  days  or  even  weeks  elapse 
between  the  seizure  and  the  birth  of  the  placenta,  there  is  always 
massive  necrosis  visible  to  the  naked  eye.  We  have  seen  no  exception 
to  this  law.  Its  recognition  threw  a  flood  of  new  light  on  the  subject. 
It  showed  that  the  degenerative  change  is  always  present  in  the 
placenta,  but  that  it  requires  some  days  before  it  evolves  into  the  form 
of  ordinary  naked-eye  infarction.  As  a  matter  of  fact,  the  recognition 
of  the  real  character  of  the  change  has  made  it  possible  of  detection  at 
an  earlier  period,  if  it  is  looked  for. 

If  these  observations  are  correct  they  have  a  double  significance. 
In  the  first  place,  they  provide  us  with  a  tangible  focus  for  the  origin 
of  a  placental  poison.  If  we  except  Yeit's  discarded  theory  of  the 
deportation  of  chorionic  villi  into  the  blood-stream,  they  offer  such  a 
focus  for  the  first  time.  In  the  second  place,  they  indicate  that,  if 
the  necrotic  areas  are  the  source  of  the  eclamptic  poison,  this  poison  is 
produced  during  the  early  autolysis  of  the  disintegration  process,  and 
whilst  the  structure  of  the  placenta  shows  no  change,  or  only  few  visible 
signs  of  change.  By  the  time  the  process  has  progressed  to  the 
stage  of  ordinary  naked-eye  infarction,  the  damage  has  been  done. 

Gradual  piecemeal  involvement  of  the  placenta  may  produce  in  the 
end  an  extensive  infarction  consisting  of  small  isolated  necrotic  areas 
of    differing    ages    and  with    no  symptoms  except  a  toxaemia,     which 
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may  never  at  any  one  time  be  of  a  virulent  nature  and  may,  in  fact, 
escape  notice.  A  sudden  single,  massive  placental  death  may,  on  the 
other  hand,  kill  before  there  is  even  a  trace  of  visible  infarction. 

At  the  time  of  our  original  investigations  in  1914,  the  idea  that 
products  eliminated  from  the  disintegration  of  tissues  at  such  an  early 
stage  could  be  toxic  was  a  new  one  in  pathology.  There  were  no 
analogies  from  other  branches  of  medicine  to  guide  and  encourage  us. 
That  the  impressions  formed  on  the  basis  of  our  anatomical  studies 
were,  however,  well  founded  was  borne  out  in  a  very  complete  degree 
by  the  results  of  our  experimental  work.  We  showed  that  autolysis 
of  the  human  placenta  increased  its  toxicity  to  the  lower  animals  and, 
moreover,  we  demonstrated  that  the  early  autolytic  materials  are  more 
toxic  than  those  present  later ;  it  seemed  as  if  the  early  toxic  matter 
was  labile,  and,  if  left,  became  broken  up  into  less  noxious  elements, 
perhaps  as  the  result  of  the  continued  action  of  the  cell-enzymes.  We 
claimed  at  that  time  to  have  reproduced  in  the  lower  animals,  by  the 
injection  of  the  early  autolytic  products  of  the  placenta,  a  disease 
exhibiting  the  classical  features  of  human  eclampsia.  At  that  time, 
as  we  have  said,  the  conceptions  underlying  our  belief  were  new  in 
pathology.  Since  then,  however,  it  has  been  recognized  that  similar 
factors  operate  in  other  diseased  conditions,  and  so  exactly  have  these 
new  developments  followed  the  lines  laid  down  in  our  original  investi- 
gations, that  they  provide,  by  analogy,  strong  proof  of  our  thesis. 

We  would  specially  direct  your  attention  to  the  investigations  on  the 
origin  of  shock  (Quenu,  Delbet,  &c.),  and  more  especially  to  the  experi- 
mental reproduction  of  toxaemia  by  the  injection  of  the  products  of 
damaged  muscle.  Delbet  has  demonstrated,  by  an  extensive  and  con- 
vincing series  of  experiments,  that  the  fission  products  of  muscle  are 
toxic  even  in  the  very  earliest  stages  of  disintegration.  The  results 
have  been  confirmed  by  others.  A  very  interesting  discovery  made 
during  these  experiments  was  that  the  animal  might  die  immediately  or 
within  a  short  time  from  an  apparent  intoxication  of  the  nervous 
system.  On  the  other  hand,  it  might  live  for  hours  or  a  day  or  more 
and  then  die  from  damage  to  the  liver  or  suprarenal  capsules.  As 
Delbet  says,  "  Ces  morts  retardees  sont  dues  a  des  alterations  du  foie  et 
des  capsules  surrenales."  The  application  of  these  findings  to  eclampsia 
will  become  apparent  in  the  later  part  of  this  paper. 

Our  original  investigations  were  arrested  by  the  war.  Since  their 
recommencement  during  the  past  year  we  have  confirmed  our  anatomical 
and  experimental  results.      But  to-night  we  desire  more  particularly  to 
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adduce  another  and  different  line  of  proof  based  on  clinical  observations, 
to  be  preceded  by  a  brief  recapitulation  of  our  previous  observations  on 
the  pathology  and  aetiology  of  placental  infarction. 

Pathology  of  Infarction. 

The  pathological  changes  in  an  infarcted  area  of  placenta  are  : — 

(1)  Coagulation  in  the  Intervillous  Spaces. — This,  as  we  shall  see,  is 
due  to  a  blockage  of  the  corresponding  maternal  vessels. 

(2)  Congestion  of  tlie  Vessels  in  tlie  Fa'tal  Villi. — This  is  early  and 
characteristic.  The  expansion  of  the  vessels  causes  a  swelling  of  the 
villi,  which  become  closely  packed  together  so  as  to  form  a  solid  block 
resting  against  the  decidual  surface  and  sharply  differentiated  from  the 
surrounding  spongy  placental  substance.  This  hepatization  is  not 
entirely  due  to  the  turgescence  of  the  individual  villi.  It  is  due  also, 
probably  largely,  to  the  tension  of  the  environing  placenta,  which 
presses  in  on  an  area  in  which  the  circulation  is  arrested.  The 
infarcted  block  is  thus  really  an  area  of  collapsed  placental  tissue. 

(8)  Necrosis. — During  the  necrosis  the  villi  undergo  disintegration 
of  their  cellular  elements  until,  in  the  end,  they  are  represented  by 
mere  ghost-like  outlines.  During  the  process  the  infarct  passes  through 
a  series  of  colour  changes.  In  the  beginning  it  is  purple  or  red,  then 
it  becomes  chocolate-coloured,  then  brown,  and,  with  the  disappearance 
of  the  haemoglobin,  the  colour  eventually  of  an  old  infarct  is  yellow  or 
white.  The  entire  evolution  of  change  requires  a  considerable  number 
of  days. 

The  naked-eye  recognition  of  infarction  is  easy  when  it  is  fully 
established  ;  the  pale  infarct  is  so  distinctive  that  it  forms  a  prominent 
feature  of  the  cut  section  of  the  placenta.  The  red  or  purple  infarct  is 
more  likely  to  escape  notice  as  its  colour  may  not  differ  greatly  from  the 
surrounding  placenta.  Except  in  the  early  stages,  however,  it  is  solid 
and  is,  therefore,  sharply  cut  off  from  the  surrounding  soft  and  spongy 
placenta.  In  the  intermediate  stages  an  infarct  may  be  red  in  one  part 
and  pale  in  another.  In  many  of  the  early  cases  the  infarction  can  only 
be  recognized  when  the  cut  section  is  gently  washed  with  running 
water.  This  rinses  the  intervillous  blood  out  of  the  healthy  parts  of 
the  placenta,  which  become  pale,  and  thus  brings  into  sharp  relief  the 
purple  blocks  of  infarcted  tissue  in  which  the  blood  is  clotted  and  is 
therefore  not  removed  by  the  washing. 
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.Etiology  of  Infarction. 

As  we  have  shown  in  another  communication  the  underlying  factor 
is  an  interference  with  the  maternal  blood  supply.  This  may  be  due  to 
simple  mechanical  factors — e.g.,  separation  of  the  placenta  from  tJie 
uterus  by  trauma  or  retroplacental  bleeding.  These  are  the  circum- 
stances that  commonly  accompany  a  case  of  accidental  hsemorrhage. 
Another  common  condition  of  a  somewhat  similar  nature  is  placenta 
praevia,  the  bearing  of  which  on  the  questions  under  discussion  will  be 
mentioned  later. 

In  many  instances  there  is  no  evidence  of  placental  separation  or  of 
retroplacental  bleeding,  and  the  local  impairment  of  the  blood  supply 
that  ends  in  placental  necrosis  is  due  to  tliromhosis.  We  have  noted 
this  frequently,  and  we  believe  it  to  be  an  important  cause  of  infarction. 

Accidental  H.emorrhage  and  Tox.emia. 

B-etroplacental  hsemorrhage  is  a  common  cause  of  placental  degenera- 
tion, and  it  is  of  special  interest  to  us  on  account  of  the  frequency  with 
which  it  is  associated  with  toxaemia.  The  frequency  of  albuminuria  in 
accidental  hiemorrhage  is  given  by  different  authors  in  figures  varying 
from  30  to  80  per  cent,  or  over.  Our  own  r-atio  is  nineteen  times  in  a 
series  of  twenty-one  cases — i.e.,  90  per  cent. 

It  is  often  urged  that  the  toxaemia  is  the  cause  of  the  bleeding,  and 
one  can  see  how  the  discovery  of  the  common  association  of  the  two 
conditions  should  have  given  rise  to  this  belief.  But  the  following 
considerations  render  the  validity  of  the  common  interpretation 
questionable  : — 

(1)  Accidental  haemorrhage  is  relatively  much  rarer  in  primiparas 
than  in  multiparae,  though  toxaemia  is  specially  prone  to  affect  the 
former. 

(2)  A  study  of  the  aetiology  of  accidental  haemorrhage  shows  that  a 
severe  strain  or  other  mechanical  factor  may  cause  the  condition  in  a 
woman  who  was  apparently  healthy  up  to  that  time.  The  importance 
of  a  purely  mechanical  factor  is  well  brought  out  by  the  clinical  study 
of  our  cases.  In  four  out  of  a  series  of  twenty-one  cases  the  bleeding 
followed  the  performance  of  such  severe  exertion  as  the  washing  of 
clothes,  or  it  succeeded  an  accident,  such  as  falling  down  stairs.  And 
in  all  these  cases  there  was  albuminuria.  In  two  cases  the  albuminuria 
developed  after  the  bleeding  ;  the  importance  of  this  will  emerge  later. 
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In  most  cases  of  accidental  haemorrhage,  the  bleeding  occurs  in  the  site 
of  least  resistance — namely,  in  the  displaceable  retroplacental  area.  In 
other  cases,  however,  the  bleeding  is  widespread  and,  coincident  with 
the  retroplacental  extravasation,  there  may  be  a  deep  infiltration  of  the 
muscular  wall  of  the  uterus  and  of  the  broad  ligaments,  a  condition 
which  has  been  called  "diffuse  uteroplacental  apoplexy."  In  our  series 
there  are  two  cases  of  this  remarkable  condition.  In  the  one  the  ex- 
travasation involved  the  whole  uterus  and  the  broad  ligaments  on  both 
sides.  In  the  other  the  bleeding  was  localized  chiefly  at  the  right  cornu 
and  the  adjacent  part  of  the  tube  and  broad  ligament.  The  appear- 
ances are  exactly  those  that  would  be  produced  by  a  sudden  blockage 
of  the  right  ovarian  vein.  The  intense  and  sudden  congestion  of  the 
uterus  which  is  produced  in  these  cases  resembles  the  change  induced 
in  a  pedunculated  ovarian  or  fibromyomatous  tumour  by  an  acute 
torsion  of  its  pedicle.  AVhat  is  the  cause  of  the  sudden  blockage  of 
the  veins  in  the  pelvis  that  alone  can  account  for  a  backward  pressure 
sufficient  to  tear  open  the  vessels  of  the  uterine  wall  ?  Is  it  a  thrombosis 
or  a  kinking,  or  is  it  due  to  a  sudden  increase  of  the  intra-abdominal 
pressure  ? 

(3)  A  study  of  the  placenta  in  cases  of  accidental  haemorrhage 
provides  another  series  of  considerations  in  support  of  the  theory 
which  we  are  advocating.  Cases  of  accidental  haemorrhage  may  be 
divided  into  two  classes :  («)  Those  in  which  the  placenta  shows 
little  or  no  evidence  of  degeneration  ;  and  {h)  those  in  which  the 
placenta  exhibits  degeneration  of  the  detached  area  or  areas. 

(«)  Here  sufficient  time  has  not  been  allowed  for  the  full  develop- 
ment of  infarction.  This  category  includes  cases  in  which  the  birth 
of  the  placenta  follows  quickly  on  the  onset  of  the  bleeding,  and 
in  it  are  numbered  most  cases  of  external  bleeding.  Toxaemia 
is  inconspicuous,  and,  if  present,  is  represented  by  a  slight,  transient 
albuminuria. 

(b)  Here  the  placenta  throughout  the  detached  area  shows  the  signs 
of  early  infarction.  The  placenta  has  been  retained  in  the  uterus  for 
some  time  and,  whilst  the  one  part  of  the  organ  has  remained  intact 
and  healthy,  the  other  part  has  become  transformed  into  a  mass  of 
degeneration.  The  degree  of  hepatization  present  is  dependent  on  the 
interval  that  has  elapsed  between  the  local  bleeding  and  the  birth  of 
the  placenta.  This  observation  is  one  which  we  have  made  so  often, 
that  we  have  removed  it  from  the  category  of  the  occasional  or  the 
accidental.     It  is  invariable. 
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We  have  seen  one  case  in  which  nearly  half  of  the  placenta  was 
in  a  state  of  early  purple  infarction.  In  other  cases  the  bleeding  has 
taken  place  over  small  areas — the  so-called  retroplacental  hsematomata — 
and  the  infarcted  regions  are  correspondingly  small.  Between  these 
two  extremes  there  are  all  grades  in  the  extent  of  the  retroplacental 
bleeding  and,  therefore,  in  the  size  of  the  subtending  areas  of 
infarction.  Toxaemia  is  a  dominating  feature  in  this  class  of  case. 
The  most  severe  toxaemias  in  our  series  of  retroplacental  haemorrhage 
belong  to  this  class.     It  includes  five  cases  of  eclampsia. 

(4)  Finally,  that  the  toxaemia  is  secondary  is  shown  by  the  fact  that 
one  has  actually  demonstrated  that  it  develops  subsequent  to  the 
haemorrhage.  In  two  of  our  cases  an  examination  of  the  urine  within 
a  few  hours  of  the  bleeding  was  negative,  whereas  at  a  later  examina- 
tion an  albuminuria  was  revealed.  An  albuminuria  develops  so  rapidly 
after  the  separation  of  the  placenta  that  it  is  usually  present  by  the 
time  the  patient  is  admitted  to  hospital.  In  many  cases,  especially  of 
external  bleeding,  the  albumin  may  never  be  present  except  as  a  trace. 
It  develops  early,  and  in  the  great  majority  of  instances  it  passes  off 
early. 

It  will  have  become  apparent  that,  if  our  observations  are  correct, 
in  order  that  a  toxaemia  may  develop  the  placenta  must  necessarily 
maintain  its  attachment  to  one-part  of  the  uterine  wall.  Only  other- 
wise can  it  receive  and  pass  into  the  maternal  blood  the  products  of  the 
adjacent  necrosis.  The  placenta  is  like  a  large  bag  in  which  there  is  a 
free  circulation  of  blood,  and  a  necrotic  area  is  thus  like  a  poison-laden 
mass  introduced  directly  into  the  maternal  vessels.  A  recognition  of 
this  fact  accounts  for  the  well-known  clinical  observation  that  the 
toxaemia  often  ceases  with  the  intra-uterine  death  of  the  child  and  the 
complete  separation  of  the  placenta. 

A  suggestive  analogy  to  the  conditions  which  obtain  in  placental 
degeneration  is  supplied  by  the  observations  of  Quenu  in  regard  to 
shock.  He  showed  that  the  application  of  a  tourniquet  to  a  shattered 
limb  prevented  the  occurrence  of  shock  by  blocking  off  the  source  of 
the  disintegration  products,  whereas  the  removal  of  the  tourniquet  by 
re-establishing  a  communication  with  the  systemic  circulation  was 
followed  by  toxaemic  symptoms.  These  observations  are  comparable 
to  ours  ;  toxaemia  from  the  placenta  can  only  arise  and  be  maintained 
if  and  so  long  as  part  of  the  placental  circulation  persists. 


254        Young  and  Miller:    The  yEtiology  of  Eclamiosia 

Placenta  Pr.evia  and  Tox.emia. 

It  sometimes  happens  that,  in  placenta  praevia,  the  detachment  of 
the  placenta  commences  some  time  before  the  deliver}-  of  the  uterine 
contents.  If  our  thesis  be  correct  such  cases  should  be  associated 
with  a  toxaemia.  We  therefore  decided  to  conduct  an  investigation 
along  these  lines. 

Albuminuria  is  the  earliest  definite  sign  of  a  toxaemia  that  v^e 
possess,  and  in  this  investigation,  as  in  the  similar  investigation  of  cases 
of  accidental  haemorrhage,  the  presence  of  albumin  in  the  urine  was 
taken  as  a  test.  This  sign  is  sufficient,  but  it  is  well  known  that  a 
trace  of  albumin  may  be  present  without  any  other  evidence  whatever 
of  a  toxic  process. 

Toxaemia  has,  so  far  as  we  know,  never  been  recognized  as  bearing 
any  relationship  to  placenta  praevia,  though  a  number  of  cases  have  been 
recorded. in  which  low  implantation  of  the  placenta  was  combined  with 
albuminuria.  The  concurrence  has  been,  however,  considered  as  a 
chance  phenomenon.  Recently  Jardine  and  Kennedy  reported  a  series 
of  eleven  cases  of  toxaemia  so  severe  as  to  lead  to  complete  suppression 
of  urine,  and  in  two  of  these  (i.e.,  1  in  5 J)  there  was  placenta  praevia. 
These  conditions  are  each  so  rare  that  unless  there  is  a  possible  mutual 
dependence  they  should  occur  together  only  once  in  several  hundred 
thousand  cases. 

For  this  investigation,  as  for  the  similar  investigation  of  the  cases 
of  accidental  haemorrhage,  a  catheter  specimen  of  urine  was  obtained  as 
soon  as  possible  after  the  admission  of  patient  to  hospital  and  also  at 
subsequent  intervals  thereafter.  In  all  the  cases  bleeding  had  com- 
menced before  their  admission. 

Our  series  consists  of  ten  cases  of  placenta  praevia.  Of  these  five 
had  no  albuminuria  throughout.  In  five  cases  albuminuria  was  found. 
In  two  it  increased  from  a  trace  at  one  examination  to  a  heavy  deposit 
at  subsequent  examinations.  In  one  the  albuminuria  was  absent  at  the 
first  examinations  and  only  developed  later.  In  three  of  the  patients 
the  albuminuria  was  associated  with  other  evidences  of  toxaemia,  oedema 
of  the  face,  headache,  &c.,  whilst  in  one  of  these  cases  the  toxic 
symptoms  were  so  great  that  the  patients  condition  caused  considerable 
anxiety. 

This  record  is  striking,  and  it  is,  we  believe,  a  powerful  confirmation 
of  the  argument  we  are  attempting  to  prove  to  you.  The  series  is, 
however,    too    small    to    warrant    any    far-reaching    conclusions    and 
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we  wish  to  resist  any  such  temptation.  We  would  rather  say  that 
we  welcome  the  opportunity  of  presenting  this  evidence,  especially 
because  it  is  of  a  nature  that  can  be  put  to  a  ready  test  in  any  obstetric 
clinic.  We  shall  be  glad  to  hear  the  results  of  any  others  who  make 
similar  investigations.  The  facts,  however,  arouse  the  suspicion  that, 
in  the  past,  the  toxaemia  which  apparently  is  liable  to  occur  in  placenta 
praevia  has  been  overlooked,  and  has  been  attributed  to  the  collapse  and 
the  anaemia  of  haemorrhage.  As  a  control,  we  examined  two  cases  of 
severe  haemorrhage  at  intervals  and,  in  each  case,  the  urine  gave 
negative  findings.  The  changes  in  the  detached  praevia  portion  of 
the  placenta  are  exactly  those  which  we  have  described  in  the  de- 
tached placenta  of  accidental  haemorrhage.  Where  time  has  been 
allowed  for  their  development  one  finds  the  macroscopic  and  microscopic 
features  of  early  infarction. 

Other  Causes  of  Placental  Degeneration  and  Tox.emli. 

In  the  preceding  pages  it  has  been  shown  that  mechanical  factors 
may  cause  a  detachment  of  the  placenta  from  the  uterine  wall,  and, 
as  in  placenta  praevia  and  in  some  cases  of  accidental  haemorrhage, 
such  a  mechanical  detachment  is  the  cause  of  the  degeneration  that 
ends  in  toxaemia.  It  often  happens,  however,  that  in  cases  of  ordinary 
infarction  of  the  placenta  the  exact  cause  of  the  impairment  of  the 
maternal  blood  supply  is  difficult  or  impossible  to  discover  by  an  ana- 
tomical examination.  In  some  such  instances  there  is  a  thrombosis  in 
the  decidual  vessels,  and  we  believe  that  this  factor  probably  operates 
in  a  number  of  cases.  But  it  is  impossible  of  proof,  for  one  cannot 
tell  from  the  microscopic  appearances  whether  the  thrombosis  has 
preceded  or  followed  the  necrosis. 

So,  in  many  *  ises  of  eclampsia  and  albuminuria,  in  which  definite 
placental  disease  is  present,  the  exact  origin  of  the  blockage  of  the 
maternal  vessels  may  not  be  evident.  We  have  shown,  we  believe  con- 
clusively, that  such  a  blockage  can  alone  account  for  the  placental 
changes.  How,  then,  are  we  to  explain  it  in  the  absence  of  such 
simple  factors  as  are  present  always  in  placenta  praevia,  and  often  in 
accidental  haemorrhage  ?  Do  mechanical  influences  operate  in  these 
cases  as  well  ?  In  this  connexion  we  would  again  direct  your  attention 
to  one  of  our  cases  in  which  the  retroplacental  bleeding  was  associated 
with  a  haemorrhage  into  the  uterine  wall,  the  tube,  and  the  broad 
ligament    in  a    way  which  we    could  only  explain  by  supposing  the 
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occurrence  of  a  sudden  strangulation  of  the  right  ovarian  vein.  In 
the  other  case  of  "diffuse  uteroplacental  apoplexy"  the  appearances 
again  suggested  a  mechanical  strangulation  of  the  veins,  but  here  of 
both  ovarian  and  perhaps  of  the  uterine  veins  as  well.  The  conditions 
were  similar  but  more  extensive. 

We  have  referred  to  the  remarkable  and  suggestive  similarity 
between  uteri  showing  these  evidences  of  strangulation  and  an  ovarian 
tumour  or  a  pedunculated  fibromyomatous  tumour  with  a  twisted 
pedicle.  The  conditions  are  so  alike  that  it  is  almost  impossible  to 
escape  the  conviction  that  similar  causes  are  operating. 

If  there  are  intra-abdominal  influences,  perhaps  of  the  form  of 
heightened  tension  which  can  in  their  extreme  form  culminate  in  such 
a  dramatic  vascular  change,  it  is  almost  certain  that  these  same  pressure 
factors  act  at  other  times  in  a  less  marked  degree.  It  is  known  that  in 
primiparae,  especially,  there  are  evidences  of  increased  intra-abdominal 
tension — e.g.,  swelling  of  the  feet  and  legs,  and  distension  of  the  right 
ureter.  Is  it  possible  that  similar  agencies  tend  to  cause  venous  stasis '? 
In  their  extreme  form  this  would  result  in  complete  strangulation, 
whilst  in  their  more  mild  degree  it  would  result  in  thrombosis  of  the 
veins  of  the  retroplacental  area  or  of  the  uterine  wall. 

Localized  degeneration  in  the  placenta  must  be  due  to  blockage  of 
the  corresponding  vessels.  Of  this  we  can  be  certain,  but  the  ultimate 
explanation  must  remain  of  a  theoretical  nature  until  we  have  a  more 
intimate  knowledge  of  the  vascular  conditions  that  obtain  in  the 
abdomen  and  pelvis  during  pregnancy.  Paramore  maintains  that  he 
has  actually  demonstrated  the  existence  of  a  heightened  intra-abdominal 
pressure  during  pregnancy.  We  have  not  had  an  opportunity  of 
carrying  out  investigations  along  these  lines,  but  we  have  a  strong 
belief  that  it  is  by  such  a  research  that  we  shall  eventually  explain 
the  local  necrosis  of  the  placenta,  which  underlies  some,  if  not  all, 
of  the  toxaemias  of  the  end  period  of  pregnancy. 

The    Order    of    Sequence    of    the    Pathological    Changes    in 
Eclampsia — Post-partum   Eclampsia. 

In  eclampsia  there  are  widespread  evidences  of  a  toxic  process 
throughout  the  body  of  the  mother,  the  most  prominent  of  which  are 
the  damage  to  the  kidney  and  liver  and  nervous  system,  and  the  oedema 
of  the  subcutaneous  tissues.  Whether  these  diffuse  changes  occur 
simultaneously  in  gradually  increasing  intensity  or  whether  they  follow 
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a  definite  sequence  in  their  development  we  have  so  far  no  means  of 
ascertaining.  In  the  majority  of  cases,  in  vv'hich  the  complex  of  changes 
culminates  in  an  eclamptic  seizure,  the  clinical  picture  is  completed 
before  or  during  labour.  In  other  instances,  however,  the  end  stages 
are  only  enacted  after  birth,  and  the  convulsions,  coma,  &c.,  develop 
some  hours  after  the  escape  of  the  uterine  contents.  Post-partum 
eclampsia  constitutes  a  difficulty  that  must  be  candidly  faced  by  the 
research  worker,  and  it  has  long  been  apparent  to  us  that  an 
understanding  of  this  variant  of  the  disease  would  probably  throw 
new  light  on  the  ultimate  nature  and  origins  of  the  toxaemia. 
Anomalies  are  often  of  greater  value  than  the  commonplace  features 
in  directing  attention  to  the  underlying  facts  of  a  disease. 

In  a  preceding  communication  we  tentatively  suggested  that  a  piece 
of  dying  placenta  retained  in  the  uterus  might  account  for  the  puerperal 
seizures.  This  idea  we  no  longer  hold,  and  we  are  not  in  a  position  to 
offer  any  other  explanation  that  we  can  support  with  proof.  We  would 
direct  your  attention,  however,  to  some  interesting  analogies,  which 
may  throw  some  light  on  the  cause  of  the  delay  in  the  manifestation 
of  the  symptoms  in  a  post-partum  seizure.  There  are  not  a  few 
toxaemias  in  which  a  definite  interval  is  known  to  exist  between  the 
introduction  of  the  poison  and  the  development  of  the  symptoms. 
In  chloroform  poisoning  the  phenomena  of  toxaemia  may  not  develop 
for  a  day  or  two.  But  a  more  interesting  analogy  is  seen  in  phosphorus 
poisoning.  Here  the  introduction  of  a  toxic  dose  may  lead  to  immediate 
signs  of  irritation.  These  pass  off  and  not  till  forty-eight  hours  later 
do  the  major  evidences  of  toxaemia  develop,  amongst  which  convulsions 
may  be  present.  The  analogy  between  the  effects  of  these  chemical 
poisons  and  eclampsia  is  brought  home  in  a  striking  manner  by  a  study 
of  the  tissue  changes.  In  both  of  the  chemical  poisons  massive  damage 
to  the  liver  occurs,  and  in  delayed  chloroform  poisoning  the  liver 
changes  may  closely  simulate  those  present  in  eclampsia.  It  is 
impossible  to  avoid  the  inference  that  the  immediate  cause  of  the 
symptoms  in  such  cases  is  the  flooding  of  the  system  with  the  breaking- 
down  products  of  the  liver  cells  (and  perhaps  of  other  organs  as  well), 
which  were  killed  at  the  time  of  the  introduction  of  the  poison  and 
which  in  their  turn,  after  a  varying  but  considerable  period,  generate 
a  new  and  different  poison. 

We  hold  that  a  conception  of  this  sort  is  reasonable  and  it  suggests 
that  eclampsia,  as  we  know  it,  is  possibly  not  the  manifestation  of  the 
immediate  results  of  the  placental  poison,  but  it  is  dependent  on  the 
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flooding  of  the  mother's  system  with  the  fission  products  of  the  cells  of 
the  liver  (and  perhaps  of  other  organs).  It  is,  as  it  were,  a  secondary 
toxaemia  that  requires  some  hours  or  even  days  for  its  culmination. 
If  this  explanation  be  correct,  it  accounts  for  the  occasional  delay  of 
the  end  stages  of  the  toxaemia  till  the  post-partum  period. 

The  analogy  of  the  toxic  effects  of  damaged  muscle,  to  which  we 
have  referred  on  a  preceding  page,  is  even  more  suggestive  than  that 
drawn  from  a  study  of  the  chemical  poisons.  The  actual  products 
eliminated  from  the  dying  tissues  of  the  leg  probably  resemble  those 
produced  in  the  placenta.  As  the  researches  of  Delbet  and  others  show, 
the  lethal  result  in  the  former  case  may  be  delayed  for  some  time, 
and  the  animal  eventually  succumbs  to  the  effects  of  the  disintegration 
of  the  liver  and  suprarenal  glands. 

Suggestions    regarding    the    Treatment   of   Eclampsia  and 

Albuminuria. 

There  are  some  suggestions  with  regard  to  the  treatment  of  the 
toxaemias  of  pregnancy  which  emerge  from  this  research  : — 

(1)  Separation  of  the  placenta  and  retroplacental  thrombosis  are 
in  some  cases,  and  perhaps  in  the  majority  of  cases,  the  factors  under- 
lying placental  degeneration.  Mechanical  influences,  strain,  undue 
exertion,  Arc,  undoubtedly  predispose  to  these  occurrences.  Rest 
should,  therefore,  form  a  cardinal  part  of  the  treatment  of  all  such 
cases.  In  this  way  an  albuminuria  may  subside  because  increasing 
degeneration  of  the  placenta  is  avoided. 

(2)  Immediate  emptying  of  the  uterus  is,  theoretically,  the  ideal 
line  of  treatment  in  severe  albuminuria  and  in  eclampsia.  It  is  the 
ideal  method,  no  matter  what  theory  we  adopt  regarding  their  origin, 
for  all  are  agreed  that  pregnancy  is  the  ultimate  cause.  In  view  of 
the  above  theoretical  considerations,  however,  it  is  possible  that  when 
major  symptoms  develop  they  are  due  to  a  poison  introduced  into  the 
system  some  considerable  time  before  and,  in  the  interval,  the  placental 
danger  has  subsided  or  disappeared. 

Considerations  of  this  kind  would  account  for  the  very  varied  results 
that  follow  evacuation  of  the  uterus,  and  they  make  logical  the  attitude 
adopted  by  most  obstetricians,  that  severe  manipulative  measures  are  apt 
to  stir  up  the  toxaemia  to  a  dangerous  degree,  especially  by  provoking 
convulsions,  which  are  readily  inaugurated  by  stimulation  of  the  nervous 
system. 
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Summary. 

(1)  Eclampsia  and  pre-eclamptic  toxaemias  are  due  to  the  products 
of  the  early  degeneration  of  a  piece  of  placenta,  the  blood  supply  of 
which  has  been  interfered  with. 

(2)  Infarction  of  the  placenta  may  be  due  to  mechanical  detachment 
of  the  organ  from  the  uterine  wall — e.g.,  in  placenta  prsevia  and  in 
some  cases  of  accidental  haemorrhage.  In  other  cases  it  is  due  to 
thrombosis ;  this  is  the  factor  operating  in  most  cases  of  eclampsia. 

(3)  Where  time  is  allowed  for  the  elaboration  of  toxic  elements 
from  the  detached  placenta  toxaemia  develops.  In  concealed  accidental 
haemorrhage,  therefore,  toxaemia  is  conspicuous.  Absorption  of  placental 
poisons  only  occurs  if  and  whilst  part  of  the  placenta  remains  attached 
to  the  uterine  wall. 

(4)  Toxaemia  occasionally  accompanies  placenta  praevia  for  the  same 
reasons. 

(5)  The  toxaemia  develops  after  the  haemorrhage  ;  it  is  therefore  not 
the  cause  of  the  bleeding  in  accidental  haemorrhage. 

(6)  The  major  symptoms  of  eclampsia  are  probably  due  to  the 
flooding"  of  the  mother's  system  with  the  breaking-down  products  of 
liver  cells  (and  perhaps  of  other  tissues),  which  were  killed  some  hours 
or  days  previously  by  the  placental  poison.  Compare  the  interval  that 
elapses  before  the  development  of  symptoms  in  phosphorus  poisoning, 
cl'C.  A  consideration  of  this  sort  accounts  for  the  occasional  occurrence 
of  post-partum  seizures. 

(7)  Eecent  investigations  on  shock  (Quenu,  Delbet,  Arc.)  support  by 
analogy  this  conception  of  eclampsia.  These  observers  have  shown 
that  the  early  disintegration  products  of  muscle  are  toxic.  The 
injection  of  these  substances  into  an  animal  may  kill  at  once.  On  the 
other  hand  the  lethal  effect  may  be  delayed  for  some  time,  in  which 
case  it  is  due  to  degeneration  of  the  liver  and  suprarenal  glands.  The 
changes  induced  in  the  liver  in  such  a  toxaemia  resemble  those  found  in 
the  liver  in  eclampsia. 

These  investigations  were  carried  out  at  the  instance  of  the  National 
Eesearch  Council,  from  whom  a  grant  was  received.  The  pathological 
and  experimental  studies  were  conducted  at  the  Royal  College  of 
Physicians  Laboratory,  Edinburgh. 
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DISCUSSION. 

Dr.  E.  H.  Pakamore  (Eugby)  said  that  Dr.  Young  had  described  placental 
changes  in  the  toxaemia  of  pregnancy — ai'eas  of  necrosis — and  had  assumed 
that  these  were  the  origin  of  the  toxaemia  in  question.  Dr.  Paramore  thought 
the  time  had  come  when  the  Section  might  with  advantage  consider  the  con- 
ception that  the  lesions  pathognomonic  in  eclampsia — the  necrosis  of  the  liver 
and  kidney  cells- — were  j^rimar]]  to  the  toxaemia.  He  discredited  entirely  the 
prevailing  view  that  the  toxaemia  of  pregnancy  existed  before  the  maternal 
visceral  lesions.  He  believed  that  the  changes  found  in  the  developing  ovum 
and  in  the  maternal  viscera  were  due  to  a  common  cause ;  that  this  cause  was 
not  a  toxaemia  ;  and  that  only  when  the  lesions  had  formed  did  a  toxaemia 
arise  as  their  result.  In  1909  he  had  stated  his  belief  that  the  disease  was 
caused  mechanically  ;  and  in  1913  he  had  given  the  Section  an  explanation  as 
to  how  the  pressure  in  the  abdomen  in  pregnancy  was  increased.  In  the 
series  of  women  examined,  two  were  suffering  from  the  toxaemia  of  pregnancy  ; 
and  in  these  two  the  highest  pressures  of  all  were  found.  He  would  emphasize 
the  effect  of  the  increased  intra-abdominal  pressure  in  pregnancy  on  the 
visceral  capillaries  ;  if  the  pressure  rose  to  a  certain  amount,  the  capillaries  in 
certain  organs  could  be  easily  obliterated.  If  the  blood  were  prevented  from 
passing  through  parts  of  the  organs,  then  the  cells  in  these  parts  would  necrose, 
and  a  subsequent  toxeemia  ensue. 

Mr.  Gordon  Ley  had,  previously,  been  much  impressed  with  Dr. 
Young's  excellent  description  of  the  changes  in  the  placenta  occurring 
during  so-called  infarction.  With  regard  to  the  suggestion  that  the 
many  manifestations  of  toxaemia  of  pregnancy  were  produced  by  placental 
autolysis,  he  could  not  agree.  He  considered  that  Dr.  Y^oung  was  con- 
fusing the  cause  with  the  effect  and  considered,  as  he  had  already  shown, 
that  the  changes  in  the  placenta  were  secondary  to  hgemorrhage,  produced 
by  focal  necrosis  in  the  wall  of  the  uterus  and  in  the  decidua.  He  had 
met  with  about  125  cases  of  placenta  praevia  :  in  only  one  was  there 
toxaemia  of  pregnancy  and  this  was  a  primigravida.  If  Dr.  James  Young's 
theory  were  the  correct  one,  one  would  expect  toxaemia  of  pregnancy  in  asso- 
ciation wuth  threatened  miscarriage,  carneous  and  vesicular  moles,  as  here 
there  was  just  as  much  placental  separation  as  was  often  present  with 
retroplacental  haematomata  associated  with  toxaemia.  Further,  if  Dr.  James 
Young  were  correct,  placental  changes  would  always  be  found  in  all  long- 
standing albuminurias  ;  this  was  not  true.  How  could  Dr.  Young  explain  the 
frequent  incidence  of  retroplacental  hiemorrhages  in  association  with  chronic 
kidney  disease  ? 

Dr.  Mackenzie  \Yallis  remarked  that  he  had  been  engaged  on  research 
work  on  the  same  subject.  He  had  commenced  his  work  on  the  assumption 
that  the  toxaemias  of  pregnancy  were  in  some  way  related  to  changes  in  the 


i 


Section  of  Obstetrics  and  Gynaecology  261 

placenta.  All  his  work  had  tended  to  show  that  the  placenta  played  little  if 
any  part  in  the  causation  of  the  condition.  The  hemorrhages  and  subsequent 
necrosis  in  the  placenta  were  in  his  opinion  due  to  the  same  cause  as  those 
observed  in  the  kidneys,  liver  and  other  organs.  The  toxins  elaborated  in  the 
body  of  the  pregnant  woman  exerted  their  action  primarily  on  the  maternal 
blood-vessels.  The  first  change  observed  in  the  kidneys  in  eclampsia  was  a 
thickening  and  inflammatory  fibrosis  of  the  capillary  tufts  of  the  glomeruli. 
Exactly  similar  changes  were  observed  as  the  result  of  poisoning  by  metallic 
salts,  Ac,  and  the  urinary  changes  were  similar.  This  thickening  of  the 
vessels  could  be  produced  in  a  very  short  time,  as  was  seen  in  the  profound 
changes  m  the  kidneys  after  acute  arsenical  poisoning.  The  same  changes 
probably  occurred  in  the  cerebral  vessels,  producing  cerebral  cedema,  and  the 
characteristic  eclamptic  fits.  Following  upon  these  changes  in  the  circulation 
they  found  necrotic  changes.  The  changes  so  induced  might  also  be  responsible 
for  the  haemorrhages  and  necrotic  areas  observed  by  Dr.  Young  in  his  cases  of 
eclampsia.  This  view  of  the  action  of  the  toxin  or  toxins  on  the  circulatory 
system  explained  many  of  the  signs  and  symptoms  of  eclampsia — viz.,  the  fits, 
albuminuria,  high  blood-pressure,  also  the  late  onset  of  eclampsia  in  some 
cases  after  the  placenta  had  been  removed.  In  the  discussion  it  had  been 
apparent  that  many  facts  tended  to  render  the  placental  theory  of  the  origin 
of  eclampsia  untenable,  but  it  was  still  adhered  to  as  the  most  obvious 
explanation.  It  was  interesting  to  note  that  one  organ  universally  present 
in  the  pregnant  woman  had  been  quite  forgotten  in  the  seai-ch  for  the  origin 
of  the  toxaemias  of  pregnancy — namely,  the  ovary— the  possible  connexion 
between  this  organ  and  toxaemia  had  been  suggested  to  him  by  his  colleague, 
Dr.  Everard  Williams.  They  hoped  at  an  eai-ly  date  to  report  their  results 
to  the  Section. 

Dr.  Eden  thought  that  Dr.  Young's  work  was  very  valuable,  but  he  felt 
that  there  were  certain  difficulties  in  the  way  of  its  acceptance  as  a  complete 
explanation  of  the  causation  of  eclampsia.  As  he  understood  it,  Dr.  Young's 
theory  was  that  as  a  result  of  retroplacental  haemorrhage  massive  necrosis 
occurred  in  the  detached  area  of  placental  tissue;  from  this  area  toxins  passed 
in  large  quantity  into  the  maternal  circulation  via  the  undetached  placental 
tissues,  and  these  toxins  produced  eclampsia.  If  this  view  were  correct 
eclampsia  should  be  much  commoner  than  it  was,  for  the  condition  necessary 
for  its  production  would  be  met  with  in  the  majority  of  cases  of  recurrent 
antepartum  haemorrhage — i.e.,  cases  in  which  the  first  hicmorrhage  was  not 
followed  by  labour.  Dr.  Eden  felt  the  same  difficulty  in  accepting  the  view 
that  mild  forms  of  toxaemia  were  due  to  placental  infarction,  for  infarction  was 
almost  universally  found  in  the  mature  placenta. 

Dr.  James  Young  (in  reply)  stated  that  he  believed  that  for  an  eclamptic 

seizure  it  was  necessary  that  one-third  or  one-half  of  the  placenta  be  infarcted. 

As  the  poisons  were  elaborated  within  a  few  minutes  or  hours  of  the  process, 

visible  changes  in  the  placenta  were  usually  absent  in  a  fulminating  case.     In 
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one  of  his  cases,  however,  as  he  had  shown,  there  was  early  purple  infarction 
of  nearly  one-half  of  the  organ  ;  this  was  a  case  of  eclampsia.  The  small  in- 
farctions which  Dr.  Eden  and  others  had  referred  to  were  only  important  in 
so  far  as  they  explained  cases  of  albuminuria,  in  which  the  toxaemia  was  never 
sufficiently  great  to  cause  a  cessation  of  the  pregnancy.  It  was,  in  fact,  the 
small  size  of  the  infarction  that  allowed  the  pregnancy  to  continue.  Dr. 
Young  had  found  necrotic  changes  in  the  muscular  wall  of  the  uterus  in 
cases  of  uterine  "  apoplexy,"  but  he  was  convinced  that  this  necrosis  was 
secondary  to  the  damage  caused  by  the  extravasation.  Local  necrosis  in  the 
uterine  wall  did  not  account  for  the  widespread  bleeding  in  the  broad  ligaments, 
tubes  and  ovaries.  The  objection  which  Mr,  Gordon  Ley  had  raised,  namely, 
that  toxismia  was  not  present  in  ordinary  abortion,  was  explained  by  the  fact 
that  separation  of  the  ovum  was  usually  complete  at  an  early  stage.  Dr. 
Young  and  Dr.  Miller  had  found  albuminuria  with  partial  separation. 
Dr.  Mackenzie  Wallis  had  not  obtained  toxic  effects  from  the  autolysis  of 
placenta.  This  was  probalily  due  to  the  fact  that  he  had  continued  the  autolysis 
too  long,  for  the  most  toxic  ingredients  were  produced  within  a  few  hours,  and 
later  became  split  up  into  less  poisonous  elements.  Dr.  Young  was  interested 
at  having  heard  Dr.  Paramore  say  that  he  had  found  increased  intra- 
abdominal pressure  in  cases  of  toxemia.  He  (Dr.  Young)  believed  that  this 
factor  might  predispose  to  venous  stasis  and  consequently  to  placental 
degeneration. 
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The    Use    of    Morphia    in    Labour.^ 
By  A.  Louise  McIlroy,  M.D. 

(ABSTRACT.) 

This  preliminary  communication  on  the  use  of  morphia  in  labour  is 
hased  upon  a  year's  experience  of  the  administration  of  this  drug  in  the 
officers'  wives'  department  of  the  82nd  General  Hospital,  B  Section, 
Constantinople,  where  I  was  acting  as  gynaecological  specialist.  A  large 
number  of  American  women,  and  better  class  Turkish,  Greek,  Armenian, 
and  liussian  patients  were  admitted,  the  Eussian  patients  being  especially 
neurotic  owing  to  their  trying  experiences.  The  majority  were  primi- 
parse ;  the  labours  were  long  but  without  serious  complications. 
Statistics  as  to  numbers  are  not  at  present  available.  The  patients 
were  not  selected  in  any  way.  Morphia  was  given  in  complicated 
labours,  and  to  patients  with  albuminuria,  &c.  Morphia,  being  obtain- 
able, was  employed  instead  of  omnopon.  My  experience  of  omnopon  in 
pre-war  practice  had  led  me  to  value  its  aid  in  prolonged  labours.  I  had 
so  little  experience  of  scopolamine-morphia  that  I  was  unwilling  to  risk 
its  trial  under  the  conditions.  The  usual  routine  of  hot  baths,  enemata, 
&c.,  was  carried  out  with  each  patient.  No  shaving  nor  douching  was 
employed,  and  no  vaginal  examinations  were  made  except  in  cases 
where  complications  were  suspected.  To  such  precautions  I  ascribe 
the  absence  of  septic  cases  among  those  treated  during  the  year.  The 
lines  of  normal  labour  were  induced  as  far  as  possible  in  every  case, 
and  morphia  was  given  as  a  means  of  rendering  the  labour  as  physio- 
logically easy  as  possible.  Isolation  from  relatives  was  not  always  pro- 
curable in  this  part  of  the  world.  The  lights  in  the  room  were  shaded 
and  quietness  was  enjoined.  As  soon  as  labour  was  definitely  estab- 
lished morphia  was  given  with  the  object  of  calming  the  restlessness, 
and  also  for  the  relief  of  pain.     It  was  found,  however,  after  experience 

'  At  a  meeting  of  the  Section,  held  January  G,  1921. 
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of  a  number  of  cases,  that  the  drug  tended  to  hurry  the  first  stage,  and 
it  was  subsequently  given  with  the  primary  object  of  hastening  the 
progress  of  labour.  It  caused,  in  some  cases,  an  apparent  diminution 
of  the  uterine  contractions  as  felt  by  palpation  of  the  abdomen. 
Dilatation  of  the  cervix  proceeded  notwithstanding,  as  evidenced  by 
the  change  in  the  character  of  the  pains  from  first  to  second  stage  type, 
when  the  patient  awoke  from  a  sleep.  In  some  cases  the  patient 
appeared  to  be  making  little  progress,  and  yet  the  head  seemed  to 
cause  pressure  on  the  perineum.  After  a  dose  of  morphia  had  been 
given  the  patient  would  sleep,  waking  refreshed,  and  with  strong  uterine 
contractions.  It  is  difficult  to  estimate  the  effect  of  the  drug  upon  the 
uterus,  since  we  are  without  any  scientific  method  of  registering  the 
frequency  and  intensity  of  uterine  contractions. 

After  the  use  of  morphia  in  labour  it  was  found  that  restlessness 
was  controlled  ;  sleep  was  intermittent  and  refreshing,  and  less  fatigue 
was  observed  at  the  end  of  labour.  Thirst  was  increased.  Kupture  of 
the  membranes  was  delayed  in  a  number  of  cases.  There  was  no 
marked  effect  upon  the  child,  nor  was  there  any  evidence  to  show  that 
the  respiratory  and  cardiac  functions  were  inhibited.  In  no  case  was 
the  patient  observed  to  be  in  a  state  of  mental  excitement  or  confusion. 
The  pulse-rate  was  unaffected.  The  foetal  heart  sounds  were  kept 
under  observation  throughout  labour. 

Dosage. — One-sixth  gr.  morph.  sulph.  hypodermically  into  the  arm 
was  given  as  soon  as  labour  commenced.  This  was  repeated  according 
to  the  patient's  capacity  for  bearing  pain,  or  if  she  were  restless  from 
irregular  uterine  contractions.  The  succeeding  doses  varied  from  J  to 
^  gr.^  and  were  given  throughout  labour  if  required ;  in  some  cases  at 
intervals  of  from  two  to  four,  or  from  four  to  six  hours.  No  definite 
rules  were  laid  down  for  dosage ;  each  patient  was  treated  according  to 
her  particular  condition.  The  second  stage  was  aided  rather  than 
retarded  by  the  administration  of  morphia.  There  was  no  undue  delay 
in  the  third  stage  of  labour,  and  no  increased  tendency  to  post-partum 
haemorrhage.  Convalescence  seemed  more  rapid  owing  to  the  diminu- 
tion of  fatigue,  and  there  was  no  interference  with  the  secretion  of  milk. 
Forceps  deliveries  were  fewer,  and  complications  due  to  uterine  exhaus- 
tion w^ere  lessened. 

Morphia  appears  to  dilate  and  soften  the  cervix ;  it  calms  the 
patient,  lessening  fatigue  and  shock,  and  it  does  not  require  the  constant 
attendance  of  the  medical  practitioner  for  its  administration.  There 
were  no  maternal  nor  infant  deaths  during  the  vear. 
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DISCUSSION. 

Dr.  Amand  Eouth  hoped  Dr.  Mcllroy  would  continue  her  work  so  as  to 
estimate  the  advantages  of  these  small  doses  of  morphia  during  the  first  and 
second  stages  of  labour.  How  ^vas  the  shortening  of  the  first  stage  caused  ? 
Was  it  by  the  lessening  of  the  rigidity  of  the  cervical  muscle  as  after  chloral  ? 
Apparently  in  the  second  stage  there  was  some  relaxation  of  the  i^elvic 
voluntax'y  muscles,  and  some  lessening  of  the  abdominal  reflex  contractions, 
but  further  observations  were  essential. 

The  President  considered  that  Dr.  Louise  Mcllroy's  observations  on 
a  neat  series  of  labours  lessened  hesitation  and  increased  confidence  in  the 
administration  of  morphia  ;  in  its  favour  he  added  his  own  experience. 

Dr.  Williamson  had  no  experience  of  the  use  of  morphia  in  labour,  but 
for  some  years  had  been  accustomed  to  use  omnopon  w^hen  the  first  stage  was 
protracted  and  unusually  painful,  and  when  dilatation  of  the  cervix  was  slow. 
Omnopon  contained  the  total  alkaloids  of  opium,  and  for  this  reason  he 
regarded  it  as  superior  to  morphia.  His  experience  with  regard  to  the 
children  had  differed  from  that  of  Dr.  Mcllroy,  for  he  had  found  that  if 
omnopon  was  administered  in  the  second  stage  the  child  was  often  born  in 
the  condition  described  by  Gauss  under  the  name  "  oligopnoea."  No  harm 
had  resulted,  and  in  the  course  of  from  ten  to  fifteen  minutes  normal  breathing 
had  been  established.  He  was  not  satisfied,  however,  that  the  condition  was 
entirely  devoid  of  danger,  and  for  this  reason,  amongst  others,  he  preferred  not 
to  administer  these  drugs  during  the  second  stage.  He  did  not  think  that 
they  should  be  given  as  a  routine,  but  should  be  reserved  for  cases  such  as 
he  had  specified.  Dr.  Mcllroy's  paper  had  interested  him  very  much,  but 
because  of  the  absence  of  statistics  and  because  no  carefully  observed  cases 
were  recorded,  he  was  compelled  to  regard  it  as  a  mere  expression  of  opinion 
and  not  as  a  scientific  contribution.  It  was  stated  that  morphia  "  prevented 
certain  complications,"  but  they  were  not  told  what  complications  they  referred 
to.  Again  they  were  told  that  without  doubt  morphia  hastened  the  softening 
and  dilatation  of  the  cervix,  and  that  under  its  use  the  perineum  was  better 
stretched.  Where  was  the  proof  of  these  statements  ?  He  believed  that  the 
action  of  morphia  was  to  diminish  sensory  impulses,  to  reduce  suffering,  and 
enable  the  patient  to  rest  more  tranquilly  between  the  pains,  but  he  did  not 
think  Dr.  Mcllroy  had  proved  that  it  had  any  specific  action  in  increasing 
uterine  contractions  or  in  softening  or  dilating  the  cervix. 

Dr.  Herbert  Spencer  said  that  he  hoped  Miss  Mcllroy  would  make 
a  further  communication  giving  numbers  and  particulars  which  were  wanting 
in  that  paper,  owing,  no  doubt,  to  the  abnormal  conditions  under  which  the 
work  had  been  done.  In  his  opinion — that  of  many  earlier  obstetricians — opium, 
in  solid  or  liquid  form,  was  a  much  better  sedative  in  labour  than  morphia. 
It  required  no  experiment  to  prove  that  morphia  endangered  the  child  s  life 
when  given  repeatedly  up  to  shortly  before  its  birth.  Miss  Mcllroy's  patients 
were  mostly  neurotic  foreigners  ;  but  it  could  not  be  too  strongly  emphasized 
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that  the  repeated  administration  of  powerful  drugs  as  a  routine  measure  ^Yas 
neither  necessary  nor  advisable  for  ordinary  healthy  women. 

Dr.  McIlrot  (in  reply)  said  that  the  case  records  and  charts  were  not 
at  present  available.  Her  notes  were  merely  a  preliminary  communication  on 
the  uses  of  a  drug  which  deserved  consideration.  The  administration  of 
morphia  caused  diminution  of  the  abdominal  muscular  contractions  while  the 
patient  slept,  but  after  she  had  rested  these  contractions  returned  with  greater 
vigour.  Apart  from  the  progress  of  the  labour,  Dr.  Mcllroy  could  give  little 
definite  evidence  as  to  the  presence  of  uterine  contractions  and  their  amount. 
A  clinical  recording  apparatus  on  the  lines  of  those  used  by  the  physiologists 
was  greatly  needed  for  measuring  uterine  contractions. 


Inoperable    Uterine    Carcinoma  treated  by  the   Cold   Cautery- 
Method  of  Percy  :     A   Series   of   Forty-three   Cases, 

By  Peeciyal  P.  Cole.  F.R.C.S. 

In  1914,  at  the  meeting  in  London  of  the  Congress  of  American 
Surgeons,  Dr.  J.  F.  Percy  demonstrated  his  cold  cautery  method  at  the 
Cancer  Hospital.  It  fell  to  my  lot  to  open  the  abdomen  and  assist 
him  hy  palpation  while  he  manipulated  the  cautery  and  explained  the 
various  points  in  technique.  Percy's  efforts  and  writings  have 
stimulated  discussion,  particularly  in  America,  as  to  the  utility  of  heat 
as  a  palliative  measure  in  tlie  treatment  of  inoperable  uterine  cancer. 
Adverse  criticism  has  not  been  wanting,  and  controversialists  have 
demanded  the  production  of  detailed  results.  I  have  operated  on  forty- 
three  cases,  and  propose  to  give  an  unprejudiced  account  of  the 
difficulties  encountered,  the  dangers,  real  and  fictitious,  and  the  results 
obtained.  I  have  been  assisted  throughout  by  Mr.  0.  T.  Dinnick, 
whose  collaboration  has  been  most  valuable.  Unvarying  assistance  in 
an  operation  of  this  kind  is  an  important  factor,  for  experience  gained 
in  a  succession  of  cases  is  the  guerdon  of  operator  and  assistant  alike 
and  can  be  utilized  and  applied  in  a  combined  and  co-ordinated 
progress. 

Technique  of  the  Opeeatiox. 

The  cautery  is  heated  by  electricity,  led  to  it  from  the  main  current 
byway  of  a  converter.  The  operation  itself  maybe  divided,  for  purpose 
of  description,  into  (1)  abdominal  and  (2)  vaginal. 

(1)  Abdominal  Part  of  the  Operation. — A  mid-line  incision  is  made 
reaching  from  the  umbilicus  to  pubes.     The  skin  edges  are  protected 


Section  of  Obstetrics  and  Gyjicecology  267 

and  a  pelvic  retractor  of  the  Doyen  type  having  been  inserted  into  the 
peritoneal  cavity,  the  intestines  are  thoroughly  packed  off  with  hot 
moist  pads  so  that  the  upper  abdomen  is  completely  shut  off  from  the 
pelvis  because  manipulations  in  the  pelvis  have  to  be  continued  over  a 
period  ranging  from  one  to  two  hours.  In  some  cases  adhesions  of 
omentum  or  intestine  to  the  anterior  abdominal  wall  or  to  the  tubes 
will  have  to  be  freed  before  this  procedure  can  be  carried  out. 
Thorough  packing  also  ensures  a  clear  and  unobscured  view  of  the 
pelvic  contents.  The  internal  iliac  and  the  ovarian  vessels,  and  the 
round  ligaments  are  tied  off  in  turn  ;  this  part  of  the  operation  takes 
from  ten  to  thirty  minutes.  The  posture  of  the  patient  is  then  changed 
from  the  Trendelenburg  to  the  horizontal  position.  The  abdominal 
wound  is  isolated  from  the  perineum  by  means  of  a  towel  clipped 
securely  across  the  abdomen  below  the  lower  extremity  of  the  incision, 
and  thrown  upward  to  cover  the  wound  and  the  hand  and  arm  of  the 
assistant  engaged  in  guiding  during  the  next  stage  of  the  operation. 
The  patient  is  then  adjusted  in  the  lithotomy  position,  and  the  second 
or  vaginal  portion  of  the  operation  is  commenced. 

(2)  Vaginal  Part  of  the  Operation. — In  most  cases  it  w'ill  be  found 
necessary  to  dilate  the  vagina,  and  this  is  effected  by  means  of  a  flange 
and  screw  dilator,  which  is  part  of  the  operating  outfit.  The  dilatation 
is  carried  to  a  sufficient  degree  to  admit  of  the  insertion  of  the  w^ater- 
cooled  speculum,  also  provided  with  the  outfit.  This  speculum  has  a 
surrounding  water-jacket  space  through  which  water  is  conducted  by 
means  of  rubber  tubing  connected  with  a  raised  reservoir  and  drained 
away  into  a  bucket  placed  on  the  floor  at  the  operator's  feet.  In  this 
way  a  constant  circulation  of  cooled  water  through  the  water-jacket  of 
the  speculum  is  ensured,  and  the  vaginal  walls  are  thus  adequately 
protected.  Several  types  and  sizes  of  speculum  are  provided  with  the 
outfit  and  selection  is  made  according  to  the  size  of  the  vagina,  the 
situation  and  extent  of  the  growth,  and  the  particular  area  of  the 
growth  to  be  dealt  with.  Through  this  speculum  a  clear  view  can  be 
obtained  of  the  cervix  and  the  vaginal  vault,  this  enabling  a  decision  to 
be  made  as  to  whether  or  not  a  curette  may  usefully  be  employed  to 
remove  the  redundant  growth.  The  position  and  direction  of  the 
uterine  cavity  is  then  determined  by  the  passage  of  the  uterine  sound, 
ard  the  position  and  relation  of  the  bladder  to  the  involved  cervix  is 
similarly  ascertained.  The  manipulation  of  the  cautery  is  then 
commenced.  The  assistant,  with  his  hand  in  the  abdomen,  from  this 
time  onwards  grasps  the  fundus  of  the  uterus  and  controls  the  position 
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and  direction  of  the  cautery  point,  either  by  verbal  directions  to  the 
manipulating  operator  or  by  movements  destined  to  bring  palpable 
growth  in  contact  with  the  heating  agent.  As  a  rule,  the  cautery  is 
passed  through  the  cervical  canal  until  its  tip  can  be  felt  at  the  top  of 
the  fundus  by  the  hand  of  the  abdominal  assistant.  In  this  situation  a 
thorough  heating  of  the  cervix  and  fundus  is  carried  out.  The  ordinary 
cooking  degree  of  heat  may  be  roughly  estimated  by  trying  the  cautery 
upon  a  piece  of  wood.  The  heat  adjusted  by  means  of  a  rheostat 
should  be  just  insufficient  to  char  the  wood.  When  the  cautery  is  in 
position  and  in  contact  with  the  tissues,  a  gentle  sizzling  sound  can 
just  be  heard  by  the  cautery  operator.  The  estimation  of  adequate 
heating  rests  with  the  abdominal  assistant.  The  part  in  process  of 
treatment  may  be  pronounced  by  him  as  adequately  heated  when  the 
heat  transmitted  from  the  cautery  through  the  intervening  tissues  to 
his  gloved  hand  is  such  as  to  be  just  bearable.  When  fundus  and 
cervix  have  thus  been  dealt  with,  the  abdominal  assistant  directs  the 
cautery  towards  outlying  areas  in  the  bases  of  the  broad  ligaments.  The 
lower  portion  of  the  cervix  and  involved  areas  in  the  vaginal  vault 
must  be  dealt  with  by  the  cautery  operator,  who  has  these  parts  under 
his  direct  survey,  and  it  is  particularly  in  these  manipulations  that  care 
and  discrimination  must  be  exercised.  Although  a  much  greater 
degree  of  heat  may  well  be  utilized  in  forcing  the  passage  of  the  cervix 
and  destroying  growth  on  a  thickened  posterior  lip,  no  such  heating  can 
be  tolerated  in  dealing  with  the  anterior  aspect  of  the  cervix  and  the 
anterior  vaginal  fornix.  For  dealing  with  this  particular  area  Percy 
has  devised  a  speculum  interrupted  for  about  one-sixth  of  its  circum- 
ference. He  suggests  that  the  interruption  be  made  to  coincide  with 
the  danger  area  lying  anteriorly,  and  the  necessary  degree  of  heat  may 
be  obtained  therein  without  direct  contact  with  the  cautery,  the  degree 
of  heat  being  estimated  by  means  of  a  thermometer  passed  through  the 
urethra  and  resting  in  the  bladder.  The  changes  which  occur  in  the 
heated  parts  are  characteristic.  The  fundus  becomes  soft,  tumid,  and 
juicy,  so  that  at  the  end  of  the  cauterization  a  varying  quantity  of 
slightly  blood-stained  fluid  has  accumulated  at  the  bottom  of  the  pelvis. 
In  addition,  the  pelvic  organs,  which  at  the  commencement  of  the 
operation  had  exhibited  a  more  or  less  intensive  degree  of  rigidity, 
exhibit  a  softness  and  mobility  which  is  both  unexpected  and  charac- 
teristic. The  appearance  of  the  treated  area  looked  at  from  below  is 
also  characteristic.  The  cervix  presents  a  large  funnel-shaped  crater, 
the  sides  of  which  are  quite  firm  and  perfectly  dry  and  of  a  peculiar 
greyish-yellow  colour. 
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This  part  of  the  operation  being  completed,  the  patient  is  released 
from  the  lithotomy  position,  all  towels,  except  those  clipped  to  the 
«kin  edges  are  changed,  and  the  abdominal  wall  sewn  up  in  three  layers 
by  the  assistant. 

In  1914  the  intra-abdominal  portion  of  the  procedure  was  confined 
to  directing  the  position  of  the  cautery  by  palpation.  The  first  few 
cases  showed  clearly  enough  that  severe  secondary  haemorrhage  was  a 
danger  to  be  anticipated.  As  a  preventive  measure  it  was  decided  to 
•tie  both  internal  iliac  arteries,  the  ovarian  vessels,  and  the  round 
ligaments.  In  every  subsequent  case  this  has  been  done,  and  no 
further  instance  of  secondary  haemorrhage  has  occurred.  Percy 
himself  was  compelled  to  adopt  a  similar  procedure  for  the  same 
reason. 

Certain    Difficulties. 

The  ligature  of  the  internal  iliac  arteries  may  be  very  easy  or  very 
difficult.  In  many  cases  the  tubes  are  bound  down  at  the  back  of  the 
uterus  to  the  peritoneum  covering  the  pelvic  floor,  to  the  pelvic  colon, 
or  to  the  mesocolon  itself.  Apart  from  any  adhesions  affecting  the 
adnexae,  the  pelvic  colon  with  its  mesocolon  has  often  contracted 
adhesions  or  adventitious  peritoneal  attachments  to  the  posterior  and 
lateral  pelvic  walls.  When  tubes  and  ovaries  are  bound  down  in  the 
manner  thus  indicated  it  is  essential  that  they  be  thoroughly  freed, 
and  in  this  case  their  removal  is  indicated.  Adventitious  attachments 
of  the  colon  must  also  be  freely  severed  to  allow  free  access  to  the  outer 
aspect  of  the  pelvic  mesocolon  in  order  to  permit  exposure  and  ligature 
of  the  left  internal  iliac  artery.  The  pelvic  viscera  being  thus  freed  the 
ligature  of  the  iliac  arteries  is  proceeded  with.  In  a  case  presenting  any 
or  all  of  the  inflammatory  adhesions  above  described  ligation  of  these 
vessels  is  almost  certain  to  be  difficult.  These  difficulties,  however,  are 
dependent  on  such  anatomical  factors  as  the  depth  and  conformation 
of  the  pelvis  and  the  thickness  of  the  abdominal  wall,  for  it  must  be 
remembered  that  a  considerable  amount  of  superficial  fat  is  often  enough 
encountered  in  operating  upon  patients  in  whom  cancer  of  the  cervix 
has  developed  to  such  an  extent  as  to  render  the  condition  radically 
inoperable. 

Danger  to  the  ureters  is  practically  negligible,  for  these  structures, 
lying  as  they  do  immediately  in  front  of  the  iliac  vessels,  must  inevitably 
be  exposed  before  the  vessels  can  be  reached.  Occasionally,  however,  it 
happens  that  the  vessels  lie  embedded  in  dense  tissues,  the  nature  of 
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which,  inflammatory  or  malignant,  is  impossible  to  determine.  Even 
in  such  a  case  the  danger  of  wounding  the  internal  iliac  vein  is  much 
greater  than  that  of  causing  damage  to  the  ureter.  In  an  ordinary 
case,  the  iliac  vein  separates  readily  from  the  posterior  aspect  of  the 
accompanying  artery,  and  reasonable  care  only  is  necessary  to  avoid 
damaging  it.  In  a  case  such  as  that  predicated  separation  is  difficult 
and  the  walls  of  the  vein,  stiffened  by  the  surrounding  tissue,  may  well 
be  perforated  unless  the  greatest  care  is  exercised.  Such  an  accident 
occurred  on  one  occasion  in  this  series  and  a  fatal  result  ensued. 

On  one  or  two  occasions  adhesions  of  omentum  to  abdominal  wall 
and  pelvic  viscera,  and  dense  matting  of  the  viscera  themselves,  have 
been  so  extensive  as  to  preclude  a  definition  of  the  pelvic  cavity,  and  in 
such  a  case  operation  must  necessarily  be  abandoned,  for  it  is  not, 
I  think,  justifiable  to  proceed  with  the  cauterization  per  vaginam 
without  control  exercised  from  within  the  abdomen.  The  vaginal 
portion  of  the  operation  may  be  immediately  complicated  by  inability  to 
define  the  position  of  the  cervical  canal.  In  such  a  case  a  passage  must 
be  forced  by  the  cautery  heated  to  a  relatively  high  temperature,  and 
guided  in  its  course  by  the  orientating  hand  of  the  abdominal  assistant. 
Often  the  posterior  vaginal  wall  in  the  region  of  the  fornix  and  the 
posterior  wall  of  the  cervix  are  so  destroyed  by  growth  that  they  consist 
of  little  more  than  peritoneum.  Perforations  in  these  situations  by 
curette  or  cautery  are  not  uncommon,  but  owing  to  the  relation  of  the 
recto-vaginal  pouch  of  peritoneum  the  rectum  itself  is  in  little  danger, 
and,  in  fact,  has  never  been  injured.  The  anterior  aspect  of  the  cervix 
and  the  anterior  vaginal  vault  are  not  so  happily  situated.  The  close 
relationship  of  the  bladder  must  be  constantly  borne  in  mind,  for  the 
one  great  immediate  drawback  to  the  operation  is  the  development  of  a 
vesico-vaginal  fistula.  The  area  of  bladder  thus  liable  to  be  involved 
is  that  extending  from  the  level  of  the  internal  os  above  to  within 
three-quarters  of  a  inch  of  the  urethral  orifice  below. 

Mention  has  been  made  of  the  interrupted  speculum  devised  to  deal 
with  growth  in  this  region.  I  have,  however,  found  this  of  little 
practical  utility.  A  factor  of  greater  importance  is  the  size  and  shape 
of  the  active  end  of  the  cautery.  The  end  usually  employed  has  far 
too  pronounced  a  shoulder  at  its  junction  with  the  handle-shaft,  and  a 
modification  of  the  instrument  along  the  lines  indicated  would  prove 
more  efficacious  in  preventing  the  formation  of  these  distressing  fistulas 
than  the  use  of  the  interrupted  speculum.  No  instance  of  a  uretero- 
vaginal    fistula    has   occurred   in   this    series ;    this   is  somewhat  extra- 
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ordinary  in  view  of  the  thorough  heating  to  which  the  bases  of  the 
broad  Hgaments  have  been  subjected  and  the  method  compares 
favourably  in  this  respect  with  the  Wertheim  operation.  No  recto- 
vaginal fistula  has  been  caused  by  the  use  of  the  cautery,  but  in  a  case 
operated  on  in  January,  1920,  a  small  recto-vaginal  fistula  followed  the 
embedding  of  radium  needles  into  the  remnants  of  the  posterior  cervical 
wall.  Secondary  haemorrhage,  as  already  mentioned,  is  a  formidable 
complication  unless  the  internal  iliacs  are  ligatured.  This  being  done, 
bleeding  at  the  time  of  operation  is  very  slight,  and  the  haemorrhage  as 
an  immediate  consequence  of  the  operation  is  almost  unknown.  In  one 
case  the  separation  of  a  large  slough  was  accompanied  by  a  smart 
outburst  of  bleeding,  but  this  was  not  repeated,  and  the  patient  made 
an  uninterrupted  recovery. 

As  a  preliminary  to  the  application  of  heat,  the  use  of  the  curette  as 
a  means  of  removing  redundant  growth  has  been  mentioned.  This 
procedure  was  found  to  be  considerably  facilitated  by  the  pelvic  ligation 
of  vessels,  for  oozing  was  reduced  to  a  minimum,  and  a  clear  view 
obtained  without  the  necessity  for  constant  swabbing.  This  use  of  the 
curette  is  denounced  by  Percy  [1(2)],  but  it  certainly  saves  time,  and 
cannot  conceivably  do  any  harm.  Two  grades  of  heat  have  been 
utilized — a  high  grade  that  destroys,  and  a  lower  grade  that  cooks. 
Originally  Percy  was  opposed  to  destructive  heat,  but  he  admitted  that 
this  may  be  of  value  in  certain  positions  and  under  careful  control. 
In  forcing  the  passage  of  the  cervix,  and  destroying  superficial  growth, 
the  use  of  destructive  heat  is  undoubtedly  indicated,  the  heat-blocking 
effect  of  the  eschar  being  obviated  by  the  removal  of  as  much  burnt 
tissue  as  possible.  This  can  readily  be  effected  with  a  pair  of  stout 
sponge-holding  forceps.  In  the  great  majority  of  cases  the  forcing  of 
the  cervical  canal  has  demonstrated  the  existence  of  a  condition  of 
pyometra.  The  appearance  of  many  of  these  patients  was  impressively 
indicative  of  toxic  absorption,  and  the  extraordinary  improvement  in 
their  complexion  and  facial  aspect  within  two  or  three  days  after 
operation  can  best  be  accounted  for  on  the  assumption  that  pyometra 
was  the  causative  factor.  The  duration  of  the  operation  has  varied 
from  one  to  two  hours. 

The  Type  of  Case. 

Gauged  by  whatever  standard  the  type  of  case  subjected  to  operation 
was  inoperable  from  the  radical  point  of  view.  The  cases  were  drawn 
from  the  chronic  wards  at  the  Cancer  Hospital.     The  patients  in  these 
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wards  are  recruited  from  inoperable  cases  so  certified  by  practitioners  or 
admitted  as  such  from  the  out-patient  department,  and  in  every  case 
their  condition  is  verified  by  the  visiting  staff.  By  far  the  greater 
number  in  this  series  had  been  seen  and  rejected  as  inoperable  by 
gynsecologists  of  repute  at  large  London  and  provincial  hospitals.  The 
intra-abdominal  condition  obtaining  in  these  late  cases  presented  many 
points  of  interest.  Matting  and  adhesions  havealready  been  mentioned. 
The  rarity  of  demonstrable  glandular  invasion  was  remarkable.  Com- 
parative figures  support  the  view  that  this  freedom  from  glandular 
metastases  was  not  only  apparent,  but  real.  Leitch  [6(15)]  in  a  series 
of  915  post-mortem  examinations,  found  glandular  invasion  in  351,  or 
88'36  per  cent.  The  number  in  which  metastases  of  any  kind  occurred 
was  405,  or  45  per  cent.  ;  in  other  words,  55  per  cent,  of  cases  which 
run  their  course  without  surgical  intervention  die  as  a  result  of  effects 
determined  by  what  remains  to  the  last  a  local  lesion. 

These  figures  are  confirmed  by  the  notes  of  a  series  of  100  post- 
mortem examinations  undertaken  at  the  Cancer  Hospital.  Twenty-four 
cases  had  glandular  deposits  and  nine  had  visceral  deposits,  giving  a  total 
of  cases  with  metastases  of  39  per  cent.  ;  this  percentage  is  lower  than 
that  recorded  by  Leitch,  but  the  number  concerned  is  smaller,  and 
includes  five  cases  which  had  been  subjected  to  radical  operation.  Dilated 
ureters  on  one  or  both  sides  were  commonly  met  with.  Occasionally 
this  dilatation  would  be  extreme,  the  ureter  approximating  in  diameter 
to  that  of  the  little  finger.  It  is  interesting  to  note  that  Leitch  in  his 
series  of  915  found  the  kidneys  hydronephrotic  and  the  ureters  dilated 
in  75  per  cent,  of  the  cases. 

No  selection  was  exercised  in  the  choice  of  cases  in  so  far  as  con- 
cerned the  local  condition.  Attention  ^was  directed  to  the  general 
condition  only,  no  case  being  dealt  with  unless  this  was  sufficiently  good 
to  render  reasonable  the  immediate  risk  incurred.  Experience  has 
shown  that  local  conditions  should  be  considered,  and  this  aspect  of  the 
question  will  be  referred  to  in  discussing  post-operative  sequelee.  One 
case — not  included  in  the  series — was  treated  for  recurrence  in  the 
vaginal  vault,  following  a  radical  panhysterectomy.  She  suffered  from 
oft-repeated  haemorrhage  and  died  in  a  few  weeks.  The  unsuitability  of 
cases  recurrent  after  radical  operation  had  been  confirmed  by  Percy 
[1(6)]. 
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Post-operative  Progress  and  Sequels, 

The  abdominal  wall  in  every  case  has  healed  without  a  trace  of 
suppuration.  Allusion  has  already  been  made  to  the  striking  improve- 
ment in  general  aspect  that  occurs  within  two  or  three  days  of  operation. 
Slight  reactionary  temperature  may  persist  for  the  first  few  days.  It 
has  caused  no  more  anxiety  than  that  which  frequently  obtains  after  a 
supravaginal  hysterectomy.  Shock  has  never  been  encountered.  This  is 
the  more  noteworthy  in  view  of  the  age  of  some  of  the  patients.  Several 
were  over  50,  and  one  was  68.  These  findings  are  at  variance  with 
those  of  Bancroft,  who  lays  stress  on  shock  and  temperature  as  inimical 
factors  [2(7)  (8)].  In  three  cases  sloughs  of  considerable  size  have  been 
passed  per  vaginam,  and  in  one  case  the  coincident  loss  of  blood  was 
considerable,  but  was  not  repeated.  A  foul  discharge  may  commence 
on  the  third  or  fourth  day,  and  persist  about  a  fortnight.  It  is  advisable 
to  administer  a  weak  iodine  douche  beginning  on  the  fourth  day,  and 
continued  till  discharge  ceases.  Patients  are  kept  in  bed  for  three  weeks 
and  leave  hospital  at  the  end  of  a  month. 

Vesico-vaginal  fistula  has  resulted  in  seven  cases.  This  is  an  un- 
comfortable and  intractable  complication.  The  leakage  may  diminish 
somewhat,  but  healing  never  takes  place.  In  one  case  (No.  26)  an 
attempt  has  recently  been  made  to  remedy  the  defect  by  converting  the 
vagina  into  an  annexe  of  the  bladder.  The  fistula,  however,  was  so 
close  to  the  urethral  orifice  that  control  has  not  been  established.  One 
patient  (No.  36)  is  dry  while  lying  in  bed  at  night,  but  constantly  leaks 
during  the  day.  It  is  particularly  with  regard  to  this  unhappy  occurrence 
that  careful  selection  should  be  exercised  in  the  choice  of  case.  In 
considering  the  question  of  fistula  formation  it  must  not  be  forgotten 
that  the  condition  must  inevitably  arise  in  a  large  number  of  cases  as  a 
direct  result  of  the  disease.  Thus,  Leitch,  in  his  series  of  915  end- 
results  of  inoperable  cases,  records  44"2  per  cent,  of  vesico-vaginal 
and  16'5  per  cent,  of  recto-vaginal  fistulas. 

Tablk   I. 

Traced  and  died  ...  ...     29      I      Operation  abandoned    ...  ...     2 

Untraced        ...  ...  ...       5      |      Living  ...  ...  ...     7 

Table   II. 

Not  Discharged. — Died  in  hospital,  8  (average  3i  months). 
Readmitted. — Died  in  hospital,  4  (average  1  year  8  months), 
Discha7-ged.— Died  outside,  17  (average  1  year  4  months). 
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Table    III. 


Xo. 

Nam.- 

Age 

Duration  of  life 

Xo. 

Xame 

Age 

Duration  of  life 

1 

F.  B. 

65 

1  year 

23 

C.  A. 

40 

j  1  year  2  months 

•2 

N.  T. 

49 

Not  traced 

24 

M.  E. 

34 

2  months 

3 

J.  M. 

42 

7  months 

25 

F.  B. 

68 

3  years  1  month  (1.) 

1 

H.  P. 

41 

Not  traced 

26 

E.  G. 

34 

10  months 

5 

E.  S. 

47 

Not  traced 

27 

F.  D. 

53 

9  months 

6 

E.  S. 

54 

1  year  4  months 

28 

K.  B. 

41 

2  years  10  months  (1.) 

7 

K.  H. 

51 

2  years  2  months 

29 

E.  J. 

46 

2  weeks 

8 

M.  S. 

58 

1  year  3  months 

30 

M.  D. 

32 

2  years  5  months  (1.) 

9 

F.  F. 

51 

1  year  3  months 

31 

H.  C. 

? 

3  years  4  months 

10 

M.  S. 

28 

1  year  3  months 

32 

M.  N. 

40 

1  year  3  months 

11 

R.  K. 

50 

4  months 

33 

J.  G. 

55 

Not  traced 

1-2 

^I.  M. 

31 

Not  traced 

34 

S.  C. 

56 

11  months 

13 

F.  L. 

56 

9  months 

35 

I.  w. 

47 

1  year  (1.) 

14 

E.  S. 

39 

7  months 

36 

R.  W. 

51 

1  year  3  months  (1.) 

15 

M.  A. 

56 

1  month 

37 

M.  S. 

39 

1  j-ear  5  months 

16 

M.  D. 

57 

2  years  6  months 

38 

C.  K. 

67 

8  days 

17 

E.  R. 

66 

2  years  8  months 

39 

E.  G. 

34 

8  months 

18 

E.  P. 

47 

2  years 

40 

S.  F. 

43 

5  months 

19 

M.  R. 

51 

Died  same  day 

41 

M.  N. 

40 

3  months 

20 

A.  M. 

40 

9  months 

42 

M.  G. 

46 

9  months  (1  ) 

21 

F.  K. 

48 

1  year  8  months 

43 

H.  W. 

? 

2  months  (1.) 

22 

A.  W. 

66 

3  years  2  months 

(1.)   =   living. 

Consideration  of  Eesults  Obtained. 

The  best  estimate  of  the  results  will  be  obtained  by  considering 
separately  the  categories  indicated  in  Table  II.  The  first  group — those 
not  discharged  from  hospital — includes  four  cases  who  died  within  a 
month  after  operation,  and  this  may  be  regarded  as  the  primarj'  mor- 
tality. The  other  four  cases,  although  the  patients  lived  for  periods  of 
from  two  to  ten  months,  were  confessedly  failures  in  so  far  that  no  claim 
is  made  that  any  definite  benefit  was  conferred  u]:)on  them.  The  second 
group  deals  with  four  cases  who  were  readmitted  and  died  in  hospital. 
These  were  Nos.  7,  13,  22,  and  27.  The  cause  of  death  was  as 
follows  : — 

Case  7  was  seen  as  an  out-patient  six  months  after  operation.  She  had 
then  no  discharge  nor  pain,  and  had  gained  weight  and  strength.  She  was 
readmitted  one  month  before  she  died  on  account  of  occasional  haemorrhage 
noticed  for  two  months  previously.  Eadium  was  embedded ;  this  was 
followed  by  haemorrhage,  and  she  died  of  uraemia.  This  patient  had  two 
years  of  life  free  from  symptoms,  and  enjoyed  good  health  throughout  that 
time. 

Case  13  was  an  utter  failure.  She  was  admitted  for  colostomy,  and  died 
as  a  result  of  the  operation. 
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Case  22  was  readmitted  after  three  years  for  radium  implantation,  recur- 
rence having  given  rise  to  some  blood-stained  discharge.  Before  any  treatment 
could  be  carried  out  she  developed  intestinal  obstruction,  from  which  she 
died. 

Case  27  was  quite  well  until  immediately  before  readmission.  She  was 
admitted  for  haemorrhage,  from  which  she  died  three  weeks  after. 

The  average  life  duration  in  this  group  is  twenty  months,  and  three 
of  the  patients  were  undoubtedly  benefited  very  considerably.  The 
third  group  includes  those  patients  who  were  discharged  from  hospital, 
were  never  readmitted,  but  died  outside  the  institution.  For  the  after- 
history  of  these  cases  we  have  had  to  depend  upon  the  out-patient 
notes  and  answers  to  inquiries  made  by  post.  Out-patient  notes  on 
many  of  the  cases  do  not  exist,  as  so  many  of  these  cases  have  been 
admitted  from  places  a  long  distance  from  the  hospital,  and  this  has 
precluded  their  further  attendance.  Answers  to  inquiries  have  been 
disappointing,  largely  owing  to  the  lack  of  education  among  the  patients 
and  their  friends.  In  many  cases  nothing  more  than  the  date  of  death 
was  indicated. 

Notes  on  Certain  Cases. 

A  few  notes  obtained  on  some  cases  may  serve  to  indicate  the  relief, 
or  otherwise,  afforded.  These  notes,  culled  from  the  sources  above 
indicated,  are  given  without  selection. 

Case  1. — Seen  as  out-patient  eight  months  after  operation.  Uterus  freely 
movable,  slight  bleeding  on  examination,  no  ulceration,  some  right-sided  pain, 
diagnosed  elsewhere  as  appendicitis.     Cause  of  death  unknown. 

Case  6. — Seen  five  months  after  operation.  No  discharge,  no  haemorrhage, 
some  pain  radiating  down  the  left  leg.  Died  sixteen  months  after  operation. 
Cause  of  death  unknown. 

Case  10. — Was  discharged  from  hospital  free  from  symptoms — no  discharge, 
no  haemorrhage — greatly  improved  in  health.  Died  fifteen  months  after 
operation.     Cause  of  death  unknown. 

Case  18. — Seen  three  months  after  operation  and  noted  as  an  excellent 
result  in  every  way.  Eight  months  after  operation  small  local  recurrence 
noted.  Attended  out-patients,  to  within  two  months  of  her  death,  which  was 
determined  by  haemorrhage  two  years  after  operation. 

Case  23. — Seen  seven  months  after  operation  and  stated  "  that  she  never 
felt  so  well."  Ten  months  after  operation  began  to  lose  weight.  This  was 
shortly  followed  by  polyuria.  Died  fourteen  months  after  operation  from 
haemorrhage. 

Case  32. — Seen  two  months  after  operation  and  noted  as  being  better  in 
every  way.     Seen  again  six  months  after  operation,  when  there  was  no  sign  of 


276  Cole :    Inoperahle   Uterine  Carcinoma 

malignancy  locally,  but  it  was  noted  that  she  had  free  fluid  in  the  abdomen. 
This  patient  died  fifteen  months  after  operation  from  diffuse  malignant 
peritoneal   invasion. 

Case  40. — Lived  only  five  months,  and  although  free  from  symptoms,  never 
recovered  her  health.     No  definite  cause  of  death  is  known. 

Case  41. — Lived  only  three  months.  No  definite  cause  of  death  knovrn, 
but  was  free  from  discharge,  haemorrhage  and  pain. 

The  average  duration  of  life  in  this  group  was  sixteen  months.  All 
patients  discharged  were  immediately  relieved  of  all  symptoms,  and, 
basing  our  deductions  upon  know'n  histories,  it  would  appear  that  death 
usually  ensues  very  soon  after  the  onset  of  any  symptom  indicating 
renewed  growth. 

Leitch  gives  twenty-one  months  as  the  average  duration  of  life  from 
the  commencement  of  the  disease,  as  determined  by  the  date  of  the 
exhibition  of  the  first  symptom.  Every  case  in  my  own  series  has  been 
pronounced  inoperable,  and  in  many  cases  application  for  admission 
was  not  made  until  the  lack  of  facilities  at  home  forced  the  patients 
to  seek  institutional  aid.  Again,  varying  periods  necessarily  elapse 
between  application  and  actual  admission.  In  view  of  these  con- 
siderations, it  is  not,  I  think,  unfair  to  estimate  that  the  average 
expectation  of  life  could  not  have  exceeded  six  months. 

A  better  idea  of  the  economic  value  of  the  increased  term  of  life  thus 
conferred  may  perhaps  be  gathered  from  a  consideration  of  the  cases — 
seven  in  number — still  living.  These  are  Cases  25,  28,  30,  35,  36,  42, 
and  43.  Of  these.  Case  43  has  been  operated  on  only  two  months, 
and  may  be  excluded  from  consideration.  To  take  these  cases 
separately : — 

Case  25. — This  patient,  seen  on  November  24,  1920,  was  in  perfect  health. 
She  is  able  to  live  a  normal  life  and  to  do  quite  as  much  as  any  normal  person 
of  her  years.  She  has  a  vesico-vaginal  fistula,  and  is  compelled  to  wear  a 
urinal,  but  she  has  no  discharge,  haemorrhage,  or  pain,  and  shows  no  sign  of 
any  malignancy. 

Case  28. — For  two  years  this  patient  was  absolutely  free  from  any  symptom 
associated  with  malignant  disease  of  the  cervix.  She  was  normal  in  every 
way  and  in  perfect  health.  Since  then  she  has  had  several  severe  haemor- 
rhages and  has  been  treated  consistently  with  X-rays.  Between  her  admis- 
sions to  the  hospital  she  gets  about,  but  her  life  for  the  last  few  months  cannot 
be  regarded  as  of  economic  utility. 

Case  30. — I  saw  this  patient  on  November  24,  1920.  She  lives  in  Bedford- 
shire and  walked  five  miles  to  the  railway  station.  She  has  a  husband  and 
two  children,  the  youngest  being  4  years  old.    Her  husband  has  been  receiving 
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a  pension  of  only  255.  a  week,  and  she  has  been  enabled  to  go  to  work  and  be 
largely  instrumental  in  keeping  the  family.  She  was  only  aged  32  when 
subjected  to  operation.  She  looked  well  and  is  well  and  strong,  and  exhibited 
no  indication  of  malignant  disease.  This  is  the  most  strikingly  successful  case 
in  the  series. 

Case  35. — This  patient  has  a  vesico-vaginal  fistula  and  wears  a  urinal. 
She  was  admitted  to  hospital  again  in  November,  1920.  The  closure  of  the 
fistula  w^as  impracticable,  due  to  small  recurrence  close  to  its  margin.  Three 
radium  needles  were  embedded.  She  had  no  discharge,  no  haemorrhage,  and 
no  pain,  and  both  looked  and  felt  well.  This  case  was,  at  the  time  of  opera- 
tion, noted  as  being  particularly  unsuitable. 

Case  36. — This  patient,  although  free  from  discharge  and  hgemorrhage, 
has  been  a  more  or  less  chronic  invalid.  She  was  admitted  in  August,  1920, 
for  radium  embedding,  but  refused  treatment.  The  operation  was  performed 
fifteen  months  ago. 

Case  42. — I  saw  this  patient  on  November  24,  1920.  She  was  then  in 
splendid  health  and  showed  no  evidence  of  malignant  disease.  This  case  was 
remarkable  from  the  fact  that,  in  addition  to  the  primary  growth  at  the  cervix, 
she  had  a  large  secondary  mass  at  the  vaginal  outlet.  This  was  removed  with 
a  knife,  and  the  area  freely  treated  by  diathermy.  The  mass  was  submitted 
to  the  pathologist,  who  reported  it  to  be  a  secondary  epithelioma.  The  first 
operation  was  undertaken  in  January,  1920. 

Remarks. 

The  penetrating  povi^er  of  the  low  heat  advocated  by  Percy  and 
the  alleged  vulnerability  of  cancer  cells  to  a  degree  of  heat  insufficient 
to  destroy  the  vitality  of  normal  tissue  cells  are  questions  which 
existing  data  do  not  suffice  to  decide.  Boldt  [3(9)]  relates  the  result 
of  a  post-mortem  on  one  case  soon  after  operation,  and  concludes 
that  Percy's  contentions  are  thereby  refuted.  It  is,  however,  not 
intended  to  institute  a  comparison  between  the  cautery  method  and 
the  radical  panhysterectomy.  It  is  frankly  recognized  that  the 
operation  is  palliative  and  should  be  reserved  for  advanced  cases,  or 
for  cases  in  which  radical  operation  is  deemed  unsuitable.  To 
this  extent,  then,  it  may  be  fairly  regarded  as  a  rival  to  treatment 
by  radium.  It  is  not  my  purpose  or  desire  to  institute  such  com- 
parison, for  of  late  I  have  learned  to  regard  them  not  as  rivals, 
but  as  partners.  It  must  be  openly  confessed  that  a  number  of  cases 
in  this  series  have  failed,  and  that  failures  must  be  expected  in  a  pro- 
portion of  cases  varying  with  the  amount  of  selection  exhibited.  It 
must  be  remembered,  however,  that  the  condition  of  the  patients  in 
this  series  could  with  difficulty  be  made  worse,  and  that  to  that  extent 
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any  relief  obtained  is  to  the  good.  Bearing  these  facts  in  mind,  and 
with  a  determination  to  combat  discouragement,  it  might,  I  think,  fairly 
be  taken  that  this  operation,  particularly  when  reinforced  by  consequent 
radium  treatment,  should  have  a  place  in  the  armamentarium  of  a 
surgeon  who  would  endeavour  to  undertake  the  treatment  of  inoperable 
cancer.  With  the  cautery  and  radium  together,  used  discreetly  and 
discriminately,  a  great  deal  may  be  done,  perhaps  more  than  has  been 
done,  to  alleviate  the  distressing  disabilities  of  inoperable  uterine  cancer, 
and  in  many  cases  to  restore  to  those 'suffering  derelicts  peace  of  mind, 
together  with  the  chance  of  an  increased  term  of  economically  useful 
life. 
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DISCUSSION. 

Mr.  0.  T.  DiNKICK  said  that  after  more  than  six  years'  experience  he  was 
an  enthusiastic  advocate  of  the  cold  cautery  in  cases  of  inoperable  uterine 
cancer.  It  was  now  possible  to  give  immediate  and  appreciable  relief,  and  often 
a  lengthy  reprieve  in  these  cases.  This,  he  believed,  had  not  yet  been  possible 
by  any  other  palhative  method.  It  was  important  to  distinguish  between  the 
actual  cautery  and  the  cold  cautery.  The  one  employed  a  very  high  heat,  the 
other  a  comparatively  low  one  ;  in  one  the  action  was  sharply  localized,  in  the 
other  diffused.  The  action  of  one  was  escharotic,  that  of  the  other  coagulant. 
One  destroyed  all  tissues,  the  other  appeared  to  select  the  carcinoma  cell — of 
great  proliferative  activity  but  poor  vitality.  The  use  of  the  actual  cautery  was 
followed  by  a  comparatively  slight  connective  tissue  reaction  ;  the  cold  cautery 
always   stimulated  dense  fibrous   tissue  formation.     Wassermann  had  shown 
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that  mouse  carcinoma  could  not  survive  115^  F. — not  a  very  high  temperature. 
It  was  this  mild  heating  eifect,  long  continued,  which  was  the  desired  end  in 
applying  the  cold  cautery.  Cancer  of  the  uterus  was  seldom  recognized  before 
ulceration  occurred,  and  in  over  70  per  cent,  of  cases  death  occurred  before  the 
disease  had  spread  beyond  the  brim  of  the  true  pelvis.  Death  in  uterine 
cancer  was  due  to  three  concomitant  causes — bleeding,  sepsis,  and  uraemia.  In 
■cases  of  uraemia  due  to  ureteral  compression  the  cold  cautery  was  useless. 
Perhaps  the  time  would  come  when  ureteric  transplantation  would  give 
patients  in  these  cases  a  new  lease  of  life.  The  best  effects  of  the  cold 
cautery  were  obtained  in  the  cases  of  bleeding  and  sepsis.  In  operating  on 
these  cases  he  had  been  impressed  by  the  great  frequency  of  associated 
pyometra  with  uterine  cancer.  The  relief  to  the  patient  was  much  more  real 
than  could  be  shown  by  Mr.  Cole's  figures,  for  the  clinical  benefits  had  to  be 
seen  to  be  appreciated.  Mr.  Dinnick  believed  the  method  was  justified,  and 
that  an  increasing  knowledge  of  its  benefits  would  lead  to  a  wider  application. 
Its  use  required  time,  and  perhaps  the  fact  that  the  ligation  of  the  iliacs  was  a 
necessary  preliminary  would  take  it  out  of  the  hands  of  the  occasional 
•operator.  Its  immediate  safety,  wide  applicability,  the  absence  of  shock  and 
-of  post-operative  complications  and  the  immediate  relief  were  very  striking 
facts.  The  only  drawback  at  present  would  appear  to  be  the  number  of  post- 
operative vesico-vaginal  fistiilse  in  the  earlier  series.  Increasing  experience, 
and  a  modification  of  the  instruments  used,  would,  he  felt  sure,  greatly 
•diminish  their  appearance  in  future  cases. 

Dr.  Arthur  Giles  said  that  any  method  proposed  to  benefit  sufferers 
from  inoperable  carcinoma  of  the  cervix  should  receive  careful  consideration  ; 
but  the  results  should  be  compared  with  those  of  older  methods.  The 
treatment  described  by  Mr.  Cole  had  two  serious  dx-awbacks :  one  the 
immediate  risk,  which  was  appreciable ;  the  other  the  danger  of  damage 
to  the  bladder.  Seven  cases  of  vesico-vaginal  fistula  out  of  forty-three  cases 
represented  a  very  high  proportion  of  a  complication  which  entailed  a  great 
■deal  of  discomfort  and  distress.  A  method  of  treatment  that  he  had  emiDloyed 
for  many  years  in  inoperable  cases  consisted  in  scraping  away  as  much  of  the 
growth  as  possible,  and  packing  the  resulting  cavity  with  gauze  soaked  in 
a  saturated  solution  of  chloride  of  zinc.  A  quantity  of  bicarbonate  of  soda 
powder  was  then  thrown  into  the  vagina,  with  some  loosely  packed  gauze, 
to  absorb  any  excess  of  the  chloride  of  zinc  and  thus  avoid  injuring  the  vagina. 
There  was  no  risk  in  this  method,  and  he  had  never  known  it  to  be  followed 
by  a  fistula.  Though  he  had  not  precise  figures  available,  he  was  under  the 
impression  that  the  expectation  of  life  after  this  treatment  would  compare 
favourably  with  that  following  the  cold  cautery  method.  He  could  recall 
at  least  one  case  in  which  the  patient  remained  in  good  general  health  and 
free  from  symptoms  for  over  three  years  after  the  treatment  by  chloride 
of  zinc. 

Dr.  H.  Spencer  said  that  he  had  had  the  advantage  of  seeing  Dr.  Percy 
•operate   on    the   first  two    cases  at  the  Cancer  Hospital    and  of   examining 
AP — OB   2 
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two  of  Mr.  Cole's  cases  that  night.  One  of  these  had  a  fistula  and  the  tissues 
felt  i)er  rectum  were  so  indurated  that  it  was  not  possible  to  say  there  was  no 
recurrence,  although  three  years  had  elapsed  :  the  other  after  one  year  seemed 
to  be  free.  In  any  case  there  was  no  doubt  that  the  patients  had  benefited. 
He  could  corroborate  Mr.  Cole's  statement  as  to  the  frequency  with  which 
pyometra  was  met  with  in  these  cases.  With  regard  to  the  preliminary 
preparation  the  curette  was  much  inferior  to  Doyen's  cutting  forceps  which 
dispensed  with  the  use  of  a  volsella,  which  might  easily  lead  to  implantation. 
The  somewhat  liigh  mortality  of  the  Percy  method  and  the  frequent  occurrence 
of  fistula^,  w^ere  important  drawbacks  in  a  palliative  operation.  And  it  was 
curious  that  none  of  the  cases  were  operable  cases.  In  these  respects  the 
Percy  method  appeared  to  be  inferior  to  radium  treatment.  He  preferi'ed 
to  the  cool  cautery  the  hot  kitchen  poker  as  a  palliative  measure,  and  the  hot 
electric  or  Pacquelin  cautery  as  a  curative  measure,  of  the  efficacy  of  which 
he  would  show  an  example  that  night. 


Extensive  Cancer  of  Cervix  :    Removal  by  Vaginal 
Hysterectomy  with  the  Cautery  and  Ligaments  cauterized. 

By  Herbert  E.  Spencer,  M.D. 

The  specimen  was  removed  by  vaginal  hysterectomy  with  the 
cautery  on  November  5,  1908,  from  a  lady  aged  60  (less  four  days),  the 
mother  of  two  children,  who  was  sent  to  me  by  Mr.  E.  A.  Barton. 
She  was  nervous  and  stout,  and  a  bad  subject  for  abdominal  hyste- 
rectomy. The  body  of  the  uterus  {see  figure)  is  atrophic  but  slightly 
distended  by  a  hydrometra.  The  cancer  extends  upwards  to  the  internal 
OS,  downwards  anteriorly  on  to  the  vagina,  and  outwards  greatly  distends 
the  cervix  within  the  broad  ligaments,  especially  on  the  left  side,  where 
it  is  covered  with  but  a  thin  shell  of  tissue,  which  tore  during  the 
removal.  As  it  appeared  that  a  thin  shell  of  tissue  had  been  left  behind, 
a  thick  kitchen  poker,  heated  to  a  dull-red  heat,  was  applied  to  the 
broad  and  utero-sacral  ligaments,  which  had  been  felt  before  the 
operation  to   be   thickened. 

The  patient  made  a  simple  recovery  and  has  had  no  trouble  since. 
I  saw  her  in  excellent  health  in  November,  1920,  on  her  seventy-second 
birthday,  more  than  twelve  years  after  the  operation. 

I  prefer  a  thick  kitchen  poker  heated  to  a  dull-red  heat  and  passed 
through  a  wooden  speculum  to  the  electric  or  Pacquelin's  cautery  for 
the  destruction  of  cancer,  owing  to  the  pressure  which  can  be  made  with 
it  and  the  massive  heat  it  supplies.     I  have  also  used  for  the  purpose  of 
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preventing  implantation  the  electric  cautery  heated  to  incandescence  so 
intense  that  in  some  cases  the  pelvic  fat  was  melted  and  the  oil,  set 
alight,  flashed  in  the  pelvis,  giving  a  momentary  flame  of  slight  heat 
intensity.  I  am  so  much  impressed  with  the  value  of  heat  in  pre- 
venting local  implantation  (as  shown  by  the  rarity  of  recurrence  in 
the  vaginal  scar  in  my  cases)  that  in  future  I  intend  to  apply  the 
slight  heat  of  the  flame  of  a  spirit  lamp  to  all  raw  surfaces. 


N^ 


The  President  said  that  in  assessing  the  degree  of  success  or  failure  in 
the  surgical  treatment  of  cancer  of  the  cervix,  there  was  generally  a  gross 
understatement  of  the  total  duration  of  the  disease.  The  hair-breadth  limit 
of  healthy  tissue  wliich  Dr.  Herbert  Spencer  had  mentioned  was  to  an  operator 
more  fearful  than  prohibitive.  The  President  had  followed  the  late  Mr.  Edward 
Bickersteth's  lead  and  removed  the  growth  whenever  he  could  get  round  it. 
In  inoperable  cases  the  direct  application  of  liq.  calcis  bisulphitis,  1  in  8,  on 
lint  as  a  water  dressing  was  still  a  favoured  remedy  in  Liverpool. 


Section   of  ©bstctiics   an^  6vna:coIoG^. 

President— Mr.  Henry  Briggs,  F.E.C.S. 


An   Unusual   Type   of   Tuberculous  Peri-tubal  Cyst.' 
By  F.  C.  Pybus,  M.S.  (Xewcastle-on-Tj^ne). 

The  patient,  H.  F.,  aged  20,  in  August,  1918,  noticed  that  her  abdomen 
was  beginning  to  swell.  She  had  little  or  no  pain,  and,  after  some  treatment 
by  her  doctor,  was  admitted  two  months  later  to  the  Eoyal  Victoria  Infirmary 
as^  a  case  of  tuberculous  peritonitis  with  ascites. 

Laparotomy  was  performed  through  a  small  subumbilical  incision.  Some 
ascitic  fluid  was  removed  and  the  abdomen  washed  out  with  saline  and  closed. 
No  note  was  made  as  to  whether  the  intestine  was  seen,  or  if  seen,  as  to  its 
condition.  Eecovery  from  the  operation  was  uneventful.  Within  four  months 
the  abdominal  swelling  had  returned  and  reached  such  a  size  that  she  w^as 
unable  to  go  out.  At  this  time  she  had  no  other  symptom  except 
constipation. 

Her  treatment  seemed  to  present  great  difficulties  as  she  was  successively 
under  her  own  doctor,  the  tuberculosis  officer,  and  was  later  admitted  to  the 
medical  ward,  from  which  she  passed  to  the  surgical. 

While  on  the  operating  table  I  was  asked  to  carry  out  her  operation,  and 
found  an  abdomen  containing  fluid  with  a  scar  of  a  previous  laparotomy.  The 
abdomen  was  reopened  and  a  large  amount  of  straw-coloured  fluid  evacuated. 
Later  some  flakes  of  lymph  floated  out,  and  later  still  the  fluid  showed  some 
turbidity. 

On  my  wishing  to  inspect  the  viscera,  none  could  be  seen,  and  on  inserting 
my  hand  into  the  abdomen,  it  entered  a  large  cyst  with  a  smooth,  liut  non- 
glistening  wall,  which  extended  from  the  depths  of  the  pelvis  to  the  upper 
abdomen.  At  the  bottom  of  the  cavity  two  papillomatous  masses  were  found 
projecting  into  the  cyst,  and  the  first  conclusion  come  to  was  that  the  cyst 
was  a  large  papillomatous  ovarian  which  had  "  lined  out  "  a  large  part  of  the 
peritoneal  cavity,  although  this  seemed  unusual,  as  there  were  no  smaller 
growths  scattered  about  the  inside  of  the  cyst. 

On  making  the  abdominal  incision  it  had  been  noted  that  the  supposed 
peritoneum  was  some  4  in.  thick,  and  had  rather  a  laminated  appearance. 
Attention  was  now  directed  to  this  apparently  thickened  peritoneum,  which 
was  found  to  strip,  and  which  was  recognized  to  be  in  reality  a  cyst  wall. 
The  stripping  was  continued,  and  the  cyst  wall  separated  from  the  anterior  and 
lateral  abdominal  wall,  liver,  stomach,  omemtum,  small  intestine,  and  colon 
without  very  much  difficulty,  but  leaving  a  rough,  sHghtly  bleeding  surface. 
On  tracing  the  cyst  wall  into  the  pelvis  it  was  peeled  from  the  bladder  and 
uterus,  and  the  two  papillomatous  masses  were  found  to  be  the  enlarged 
fimbriated  ends  of  the  Fallopian  tubes  which  projected  into  the  cyst,  the 
entering  portion  being  incorporated  in  the  wall.  The  cyst,  having  been  com- 
pletely separated  except  where  the  tubes  entered  it,  it  remained  necessary  to 

1  At  a  meeting  of  the  Section,  held  February  3,  1921. 
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amputate  the  distal  half  of  each  tube  just  beyond  its  entry  into  the  cyst.  The 
ovaries  lay  outside  the  cyst  wall  and  were  conserved. 

The  patient  made  a  normal  recovery,  and  now  in  December,  1920,  is  in  good 
health,  and  has  no  trouble  except  some  monorrhagia  for  which  treatment  is 
being  commenced.  If  drugs  prove  futile,  it  is  proposed  to  curette  the  uterus, 
when  the  scrapings  will  be  submitted  to  microscopic  examination. 

On  examination  the  specimen  (which  unfortunately  has  since  been  mislaid) 
was  found  to  be  composed  of  a  cyst  wall  some  i  in.  thick  with  roughish  outer 
and  inner  walls.  Projecting  into  it  at  the  base  and  separated  by  a  distance 
of  2  in.  were  the  fungating  fimbriated  ,ends  of  the  Fallopian  tubes,  greyish- 
yellow  in  colour,  about  the  size  of  a  hen's  egg.  On  the  outer  aspect,  the  cut 
end  of  each  tube  could  be  seen  passing  into  the  cyst. 

A  section  of  the  cyst  w^all  and  papillary  mass  showed  that  each  were 
tuberculous. 

Whether  the  cyst  was  the  result  of  a  primary  tuberculous  peritonitis 
with  encapsulation,  involving  the  tubes,  or  whether  of  a  primary  tuberculosis 
of  the  Fallopian  tube  with  pelvic  encapsulation  and  gradual  expansion  into  the 
abdominal  cavity,  it  seems  very  difficult  to  determine  with  certainty,  but  I 
incline  to  the  latter  view,  a  point  in  favour  of  which  is  the  fact  that  the 
ovaries,  though  attached  to  the  cyst  wall,  escaped  involvement  in  its  cavity. 

(Microscopic  slides  of  (1)  section  of  cyst  wall,  and  (2)  section  of 
fimbriated  end  of  Fallopian  tube  were  shown.) 

A  Record  of   Seventy-six   Cases  ^   of   Uterine   Fibroids  and 
I  Chronic  Metritis  treated  by  X-rays.' 

By  T.  Watts  Eden,  M.D.,  and  F.  Lionel  Provis,  F.R.C.S.Ed. 

This  paper  is  a  record  of  forty -six  cases  of  uterine  fibroid  tumours  and  thirty 
cases  of  chronic  metritis  treated  by  us  with  X-rays  during  the  years  1914  to 
1920  inclusive.  All  the  cases  were  under  the  personal  supervision  of  one  or 
other  of  us  throughout  treatment,  and  the  X-ray  exposures  were  in  every  case 
made  by  one  of  us  (F.  L.  P.).  A  large  proportion  of  the  cases  were  patients 
seen  in  private  practice.  Three  have  died  from  independent  causes  since 
treatment,  and  we  have  been  able  to  obtain  reports  as  to  the  present  condition 
of  all  but  fourteen  cases,  at  intervals  varying  from  three  months  to  six  years 
after  the  treatment.  A  brief  epitome  of  selected  cases  will  be  given  later  on  in 
the  paper.  Of  the  forty-six  cases  of  fibroid  tumour  thirty  were  married,  fifteen 
were  single  ;  of  the  thirty  cases  of  chronic  metritis  twenty-five  were  married, 
five  were  single.  With  regard  to  age,  it  may  be  said  that  eight  cases  were 
between  36  and  39  inclusive,  the  remainder  from  40-56  inclusive  ;  the  pro- 
portion of  cases  below  40  was  therefore  small — viz.,  about  10  i^er  cent. 

Selection  of  Cases. 

The  first  point  to  which  we  wish  to  direct  attention  is  the  method  of 
selection  for  X-ray  treatment.  Not  all  cases  are  suitable  for  this  treatment, 
and  at  first  we  had  to  feel  our  way  with  some  caution.  The  points  which 
bear  upon  selection  are :   (l)  age  of  patient  ;   (2)   size  of  tumour  (if  a  fibroid) ; 

i  The  complete  record  of  the  cases  is  preserved  in  the  Library  of  the  Royal  Society  of  Medicine. 
-  At  a  meeting  of  the  Section,  held  February  3,  1921. 
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(3)  character  of  haemorrhage ;  (4)  degree  of  anaemia  ;  (o)  presence  of  compli- 
cations, such  as  inflammatory  disease  of  the  appendages,  degeneration  of  a 
fibroid  tumour,  &c. 

(1)  Age. — We  have  rarely  (in  only  eight  cases)  treated  patients  under  38 
years  of  age  with  X-rays  ;  the  effect  of  the  rays  is  exei'ted  primarily  upon  the 
ovaries,  resulting  in  destruction,  more  or  less  complete,  of  the  active  ovarian 
tissues.  Preservation  of  the  ovarian  secretion  in  women  under  38  is  of  great 
importance,  but  as  the  age  of  the  climacteric  approaches  its  importance 
becomes  less. 

(2)  Fibroids. — Fibroid  tumours  which  exceed  the  level  of  the  iimbilicus  in 
height  we  have,  generally  speaking,  rejected.  Nearly  all  fibroids  shrink 
materially  in  size  after  exposure  to  X-rays,  but  the  shrinkage  of  large  tumours 
may  not  be  sufficient  to  relieve  mechanical  symptoms.  We  have  found  that 
while,  in  such  cases,  it  may  be  practicable  to  induce  complete  amenorrhoea, 
the  tumour  may  cause  so  much  discomfort  from  its  bulk  that  only  partial 
relief  of  symptoms  is  obtained. 

(3)  Haemorrhaqe. — The  character  of  the  haemorrhage  is  important  when  it 
raises  the  suspicion  of  malignancy.  If  the  type  of  monorrhagia  is  not  main- 
tained, and  irregular  or  interval-bleeding  is  present,  the  uterus  should  be  first 
explored  to  exclude  carcinoma  of  the  body. 

(4)  Anaemia. — As  will  appear  later,  the  first  treatment,  or  the  first  and 
second  treatments,  may  be  followed  by  increased,  and  even  by  much  increased 
bleeding.  In  the  case  of  a  patient  profoundly  exsanguine  from  repeated 
haemorrhages  it  is  therefore  preferable  to  advise  hysterectomy  (vide  Case  75). 

(5)  Complications. — Only  simple  and  uncomplicated  cases  are  suitable  for 
X-rays.  A  careful  examination  of  the  cervix  was  made  in  every  caste,  to 
exclude  appearances  suggestive  of  a  malignant  growth.  The  presence  of  pain 
is  a  symptom  w^hich  requires  careful  investigation  ;  tenderness  or  rapid  increase 
in  size  of  a  fibroid  suggest  degenerative  changes ;  limitation  of  mobility  or  the 
presence  of  a  tender  swelling  on  either  side  of  the  uterus,  or  on  both  sides, 
suggests  inflammatory  disease  of  the  appendages,  kny  of  these  conditions,  if 
present,  render  the  case  unsuitable. 

It  will  therefore  be  evident  that  we  have  not  used  X-rays  as  a  general 
substitute  for  hysterectomy,  but  have,  on  the  contrary,  limited  its  application 
to  carefully  selected  conditions  :  and  the  cases  treated  have,  in  fact,  constituted 
only  a  small  proportion  of  the  cases  of  fibroid  tumours  and  of  chronic  metritis 
which  have  come  under  our  notice  in  the  period  under  review.  We  hold 
strongly  that  the  indiscriminate  treatment  of  these  conditions  by  X-rays  is  a 
mistake  ;  every  case  so  treated  should  first  be  passed  as  suitable  by  a  com- 
petent authority. 

With  regard  to  the  cases  classed  as  "  chronic  metritis,"  it  must  be  said 
that  in  every  instance  the  diagnosis  was  clinical  only  ;  if  no  marked  enlarge- 
ment or  irregularity  in  outline  of  the  uterus  could  be  made  out  the  local 
condition  was  for  convenience  labelled  "  chronic  metritis."  In  many  of  the 
cases  the  diagnosis  was  supported  by  the  fact  that  curretting  had  been  pre- 
viously performed  without  relief. 

Technique. 

The  technique  adopted  in  the  majority  of  cases  was  a  modification  of  that 
used  in  Kronig's  clinic  at  Freiburg,  the  principle  of  which  is  the  administration 
of  massive  doses  of  X-rays  in  the  shortest  possible  time  commensurate  with 
safety  as  regards  the  skin  of  the  areas  irradiated.     In  a  few  cases  the  total 
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<lose  has  been  reduced  by  diminishing  the  number  of  areas  irradiated  at  each 
treatment,  and  it  is  noteworthy  that  the  cases  so  treated  comprise  the  greater 
proportion  of  the  failures  in  our  series.  They  frequently  showed  a  recurrence 
of  haemorrhage  after  a  period,  varying  in  duration,  of  amenorrhoea.  These 
two  facts  support  the  conclusion  we  have  come  to  from  our  experience — 
namely,  the  importance  of  giving  massive  doses  and  the  administration  of  the 
treatment  for  one  or  tw^o  sittings  after  amenorrhoea  has  been  induced. 

In  describing  the  technique  it  is  not  intended  to  go  into  the  details  of  the 
technical  side  of  the  running  of  an  X-ray  tube.  This  part  of  the  technique 
requires  special  knowledge,  and  a  lengthy  description  of  the  various  apparatus 
used  in  the  successful  manipulation  of  an  X-ray  tube  for  deep-seated  thera- 
peutic purposes.  We  will  therefore  only  deal  with  that  part  of  the  technique 
with  which  the  clinician  of  to-day  should  be  conversant. 

The  tubes  used  have  been  of  the  water-cooled  variety,  equipped  with  osmo 
regulators,  by  means  of  which  the  hardness  of  the  tube  can  be  regulated. 
They  are  maintained  at  a  hardness  of  8  to  9  Bauer  with  an  equivalent  spark 
gap  of  8  to  9  in.,  with  the  passage  of  2  to  3  ma.  through  the  tube  circuit. 
The  rays  are  filtered  through  a  -3  mm.  aluminium  filter,  which  cuts  off  all  but 
the  hardest  rays  emitted  from  the  tube.  Further  filtration  is  provided  by 
placing  between  the  aluminium  filter  and  the  part  to  be  irradiated  a  loofah 
sponge  enclosed  in  chamois  leather,  together  with  four  layers  of  satrap  paper, 
all  of  which  are  enclosed  within  a  linen  bag.  These  measures  seem  adequately 
to  protect  the  skin  from  any  injurious  effects.  The  tube  is  fixed  in  a  suitable 
stand,  the  box  of  which  can  be  moved  up  and  down  and  fixed  at  any  required 
angle  by  manipulation.     A  wire  connects  the  tube-stand  to  the  earth. 

The  patient  is  placed  on  a  suitable  couch  and  the  lower  abdomen  from  the 
level  of  the  umbilicus  laid  bare.  Over  this  area  eight  or  six  square  areas  are 
marked  out  with  a  coloured  pencil,  which  constitute  eight  or  six  ports  of  entry 
for  the  irradiations.  Each  area  is  irradiated  separately,  and  is  enclosed  by 
two  lead  angles  which  are  so  placed  that  only  the  field  to  be  irradiated  is  left 
exposed.  Over  that  area  is  placed  the  linen  bag  containing  the  loofah  sponge, 
chamois  leather,  &c.,  already  mentioned.  On  the  top  of  this  is  placed  a  sheet 
of  lead  rubber  in  which  is  cut  a  square  window,  and  through  this  the  rays 
pass  to  the  exposed  area  of  the  abdomen.  In  the  centre  of  this  square  area 
resting  on  the  linen  bag  is  placed  a  Kienbock  photographic  paper,  a  strip  of 
bromide  of  silver  paper,  which  when  developed  acts  as  a  rough  guide  to  the 
amount  of  X-rays  administered.  The  tube  is  now  placed  in  position,  the  tube- 
box  being  adjusted  in  such  a  manner  that  the  anti-cathode  of  the  tube  is  in 
line  with  the  centre  of  the  square  of  the  exposed  area,  and  at  such  an  angle 
that  the  rays  pass  down  into  the  pelvis.  Each  area  is  irradiated  for  ten 
minutes. 

This  concludes  the  treatment  given  on  the  first  day,  for  the  remainder  of 
which  the  patient  is  ordered  to  bed.  On  the  following  day,  with  the  patient 
lying  prone,  four  areas  are  marked  out  over  the  sacral  and  sacro-iliac  regions, 
and  each  irradiated  for  ten  minutes.  The  same  protective  measures,  itc,  are 
used  as  those  described  when  irradiating  tlie  abdominal  areas.  Each  treat- 
ment"  comprising  the  exposures  on  the  two  consecutive  days  lasts  some  three 
or  four  hours  and  comprises  one  attendance  on  two  consecutive  days,  the 
abdominal  areas  being  irradiated  on  the  first  day  and  the  sacral  areas  on  the 
second  day.  The  patient  is  ordered  to  bed  after  the  treatment  on  the  first 
day,  but  this  is  not  necessary  in  the  majority  of  cases  following  the  sacral 
exposures. 
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An  interval  of  three  weeks  is  allowed  to  elapse  between  each  treatment  as- 
a  precautionary  measure  against  injury  to  the  skin.  The  time  selected  for 
administering  the  treatment  should  be  shortly  after  the  termination  of  a  period. 
If  given  immediately  before  the  onset  of  menstruation  it  is  likely  to  increase 
the  haemorrhage  rather  than  to  diminish  it,  especially  in  the  early  treatments. 
The  requisite  number  of  treatments  will  be  found  to  be  from  four  to  six,  and 
one  treatment  at  least  should  be  given  after  amenorrhoea  has  been  induced. 
Many  factors,  however,  have  a  bearing  on  the  number  of  treatments  required, 
and  in  certain  cases  a  modification  of  the  technique  here  described  may  be 
advantageously  adopted. 

D0SAC4E. 

We  now  come  to  the  important  consideration  of  the  estimation  of  dosage. 

It  will  have  been  observed  in  the  summary  of  the  cases  no  mention  of 
dosage  has  been  made,  but  that  in  its  place  the  total  time  exposure  of  each 
case  has  been  given.  The  reason  for  this  is  that  none  of  the  many  methods 
devised  for  the  estimation  of  dosage  possess  even  approximate  accuracy.  The 
so-called  dosage  each  area  is  to  receive  must  in  the  present  state  of  knowledge 
and  with  the  existing  methods  used  in  estimating  the  same  be  left  to  the 
judgment  of  the  operator.  He  will  give  to  the  patient  that  amount  of  X-rays 
that  he  knows  can  be  given  with  safety,  gauged  by  the  characteristics  of  the 
tube  and  the  number  of  milliamperes  passing  through  it,  the  reading  on  the 
Bauer  qualimeter  and  the  length  of  the  ec^uivalent  spark  gap,  controlled  by 
one  of  the  methods  devised  for  estimating  the  dosage  through  the  discoloration 
of  pastilles  or  photographic  paper  after  it  has  been  developed.  In  other  words, 
given  certain  working  data  the  operator  knows  for  what  length  of  time  he  can 
submit  his  patient  to  irradiation  without  inflicting  any  damage;  but  to  say  he 
can  administer  such  and  such  a  dose  of  X-rays  to  each  ovary  is  not  practicable. 
Much  work  has  been  done,  and  is  being  carried  out  at  the  present  time,  to 
devise  some  means  of  ■  recording  the  accurate  dose  of  X-rays  administered, 
but  the  difficulties  of  this  problem  are  very  great,  and  until  we  have  some 
fairly  accurate  method  of  measuring  the  dose  the  patient  receives  it  appears  to 
us  a  wiser  plan  not  to  speak  of  some  imaginary  dose  tlie  patient  is  supposed  ta 
have  received,  but  to  express  the  dosage  in  terms  of  time  exposure. 

Effects  of  X-eay  Treatment. 

We  now  come  to  describe  the  effects  of  the  treatment  as  we  have  seen 
them  in  our  series  of  cases. 

Mode  of  Action. — It  wnll  be  sufficient  to  remember  that  the  outstanding 
effect  of  the  rays  is  exerted  upon  the  ovaries,  leading  to  destruction  of  the 
follicular  and  interstitial  elements,  and  eventually  to  complete  fibrosis  of  the 
organ.  At  the  same  time  a  very  marked  and  rapid  shrinkage  occurs,  as  a  rule, 
in  the  fibroid  tumour,  up  to  complete  disappearance  in  some  instances.  The 
tissue  elements  of  the  tumour  ai'e  certainly  absorbed,  and  we  believe  that  this 
must  be  due  to  some  process  analogous  to  autolysis.  It  may  be  that  under 
the  influence  of  X-ray  irradiation  ferments  are  produced  locally  which  are 
active  as  against  the  elements  of  the  tumour,  but  inert  as  against  those  of  the 
normal  tissues.  Inasmuch  as  the  operation  of  double  ooj^horectomy  for 
fibroids  as  formerly  practised  seldom  resulted  in  any  marked  degree  of 
shrinkage  of  the  tumour,  it  is  reasonable  to  conclude  that  this  reduction  in 
size  of  the  fibroid  is  largely  due  to  the  rays,  not  to  the  elimination  of  the 
internal  ovarian  secretion. 
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Effect  011  Menstruation. — We  have  succeeded  in  all  but  five  cases  treated 
by  X-rays  either  in  inducing  complete  amenorrhoea  or  in  so  reducing  the 
frequency  and  the  severity  of  the  losses  as  to  relieve  symptoms  completely. 
The  dose  required,  as  estimated  by  the  time  exposure,  varied  very  much,  the 
limits  being  two  hours  twenty-seven  minutes  and  fifteen  hours  thirty-five 
minutes.  The  longest  exposures  (those  over  ten  hours)  were  all  given  in  cases 
of  fibroid  tumours  ;  on  an  average  it  may  be  said  that  cases  of  chi'onic  metritis 
require  a  smaller  dose  to  produce  amenorrhoea  than  do  fibroids.  We  cannot 
find  in  our  cases  that  the  age  of  the  patient  has  any  bearing  upon  the  dose 
required,  although  we  anticipated  in  starting  our  work  that  the  younger  ones 
would  require  the  larger  doses. 

The  initial  effect  upon  menstruation  is  often  to  increase  the  amount  of  the 
flow'.  This  often  occurred  after  the  first  or  second  treatment.  On  the  other 
hand,  the  first  exposure  is  sometimes  followed  at  once  by  marked  diminution 
of  bleeding,  shown  by  absence  of  clots,  or  by  a  prolonged  inter-menstrual 
interval.  The  early  increase  in  menstrual  losses  is  probably  brought  about  by 
a  stimulation  of  the  activity  of  the  ovarian  tissue  representing  the  first  effect 
of  a  small  dose  of  the  rays.  As  the  effects  of  the  rays  are  continued,  stimu- 
lation of  ovarian  tissue  is  replaced  by  a  reverse  action  which  ends  in  complete 
destruction.  In  the  case  of  fibroid  tumours  we  have  sevei'al  times  noted  tlie 
occurrence  of  a  slight,  continuous,  blood-stained  discharge  for  some  weeks 
after  menstruation  proper  had  ceased.  This  is  probably  associated  with  the 
changes  in  the  tumour  whicli  result  in  shrinkage. 

There  were  in  all  ten  cases  in  which  we  did  not  succeed  in  inducing  com- 
plete amenorrhoea— five  fibroids  and  five  chronic  metritis.  In  three  of  the 
ten  cases  the  losses  continued  to  be  severe  and  the  patients  were  eventually 
operated  upon.  The  details  (Nos.  8,  12,  and  76)  will  be  found  in  the  account 
of  selected  cases  at  the  end  of  this  paper.  Another  patient  (No.  41)  refused 
to  continue  the  treatment,  which,  if  persisted  in,  would  probably  have  been 
successful.  In  another  case  (No.  29)  the  treatment,  although  thoroughly 
tried,  also  failed  to  reduce  the  monthly  losses  except  temporarily.  This 
patient  still  refuses  operation,  and  her  case  must  also  be  classed  as  a  failure. 
If  No.  41  be  eliminated  there  remain  four  cases  out  of  seventysix — i.e.,  bk 
per  cent.— in  which  w^e  failed  to  produce  any  lasting  effect  upon  menstruation. 
All  four  w^ere  cases  of  fibroid  tumour,  and  accordingly  the  percentage  of 
failure  in  cases  of  fibroid  tumour  works  out  at  87  per  cent.,  while  in  cases  of 
chronic  metritis  there  was  no  failure  at  all. 

Cases  in  u-hich  Menstruation  was  Controlled  but  not  Suppressed.— In  five 
cases  a  very  interesting  result  was  obtained,  for,  without  suppressing  men- 
struation altogether,  the  treatment  so  far  controlled  it  that  symptoms  were 
entirely  relieved  without  actually  inducing  the  menopause.  These  cases  are 
numbered  39,  49,  56,  65,  and  70  ;  the  first  a  fibroid,  the  others  chronic  metritis. 
A  typical  example  of  this  class  is  case  No.  39,  a  patient,  aged  45,  with  a 
fibroid  tumour  extending  nearly  to  the  umbilicus.  After  prolonged  treatment 
she  still  has  a  moderate  period  about  twice  a  year,  there  are  no  menopause 
symptoms,  her  general  health  is  good,  and  the  tumour  is  aboiit  two-^thirds  of 
its  size  before  treatment.  The  most  striking  example  of  all  is  No.  70.  This 
was  a  patient  aged  40,  classed  as  chronic  metritis,  with  a  history  of  monor- 
rhagia for  two  and  half  years  before  treatment.  After  five  treatments  she  had 
four  months  amenorrhoea  ;  tlien  the  periods  returned,  normal  in  amount  and 
duration.  She  has  continued  to  menstruate  normally  for  four  years  and  nine 
months— i.e.,  up  to  December,  1920— the  date  of  the  last  report. 
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Such  effects  as  these  are  probably  to  be  explained  by  assuming  that  a  vary- 
ing resistance  is  offered  to  the  rays  by  ovarian  and  uterine  tissues.  The  active 
ovarian  elements  may  perhaps  be  put  out  of  action  by  the  rays  for  a  more  or 
less  prolonged  period  and  then  recover  some  of  their  functional  potency,  or  the 
destruction  of  these  elements  by  the  rays  may  be  incomplete,  sufficient  folli- 
cular tissue  escaping  to  induce  occasional  menstrual  periods.  Or  again, 
changes  may  be  induced  in  the  uterus  which  tend  to  control  menstrual 
haBmorrhages. 

Partial  suppression  of  menstruation  is  not  to  be  regarded  as  a  failure.  It 
would  perhaps  be  right  to  regard  the  ideal  dose  of  X-rays  as  that  which  suffices 
to  confine  the  monthly  losses  within  normal  limits,  rather  than  that  which 
suppresses  them  altogether.  In  the  present  state  of  uncertainty  as  to  the 
estimation  of  dosage  the  attainment  of  such  an  ideal  seems  impracticable,  but 
our  experience  leads  us  to  believe  that  by  careful  graduation  of  time-exposures 
we  may  be  able  to  reduce  excessive  monthly  losses,  or  to  induce  partial 
amenorrhcea,  with  the  same  degree  of  certainty  as  we  can  now  induce  com- 
plete amenorrhoea. 

General  Effects  of  X-eays. 

The  immediate  effects  produced  by  the  prolonged  exposures  we  used  were 
not  constant.  The  majority  of  our  patients  suffered  more  or  less  from  fatigue, 
which  lasted  for  two  days  or  more,  and  which  led  us  to  advise  that  after  the 
X-ray  exposure  the  patient  should  go  to  bed  for  the  remainder  of  the  day. 
In  one  or  two  cases  rather  marked  prostrations  occurred.  In  a  few  instances, 
on  the  other  hand,  the  rays  appeared  to  produce  a  stimulating  effect,  the  patient 
feeling  all  the  better  for  it. 

Local  Effects. 

Skin. — The  areas  exposed  to  the  rays  always  show  immediately  afterwards 
a  more  or  less  marked  flush,  which  is  later  replaced  by  brown  discoloration  or 
pigmentation.  No  soreness  nor  irritation  occurs  in  connexion  with  this  change, 
and  after  treatment  has  ceased  the  pigmentation  very  gradually  disappears. 
In  three  cases  a  mild  dermatitis  occurred  during  treatment,  which  was  in 
consequence  interrupted  for  a  time.  There  was  no  loss  of  tissue  and  very 
little  pain  accompanying  it  :  in  the  worst  of  the  three  treatment  was  suspended 
for  six  weeks  and  was  then  resumed  without  any  further  trouble.  We  have 
had  no  case  in  which  skin  trouble  has  developed  subsequent  to  treatment. 

The  Uterus  in  Chronic  Metritis. — Our  impression  from  bi-manual  examina- 
tion made  at  varying  intervals  after  suppression  of  menstruation  is  that  a 
definite  I'eduction  in  size  occurs  in  the  uterus  coincident  with  the  suppression 
of  menstruation. 

Fibroid  Tumours. — Definite  shrinkage  of  the  tumour  followed  the  suppres- 
sion of  menstruation  in  all  of  our  fibroids  treated  except  four.  The  shrinkage 
is  fairly  rapid  and  can  be  followed  dui-ing  the  treatment.  In  three  instances 
we  have  noted  the  practically  complete  disappearance  of  a  small  fibroid  tumour, 
the  size  of  a  three  months'  gravid  uterus,  in  less  than  a  year.  By  "  practically 
complete  disappearance  "  it  is  meant  that  nothing  remained  except  one  or  two 
small  surface  nodules  suggestive  of  subperitoneal  fibroids,  the  uterine  body 
being  otherwise  of  approximately  normal  size.  The  majority  of  the  cases  in 
which  this  marked  shrinkage  has  occurred  have  been  examples  of  small 
tumours  not  exceeding  the  size  of  a  three  and  a  half  to  four  months  gravid 
uterus.  In  three  cases,  however,  we  have  seen  a  fibroid  reaching  as  high  as 
the  umbilicus  disappear  entirely  with  the   exception  of  one  or  two  nodules 
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(Cases  23,  31  and  38).  The  maximum  shrinkage  appears  to  take  place  in  from 
six  to  twelve  months  in  tumours  not  exceeding  the  size  of  a  three  to  four  months 
pregnancy,  and  in  from  twelve  to  twenty-four  months  in  tumours  larger 
than  this. 

Pelvic  and  Abdominal  Viscera. — In  addition  to  the  effects  described  upon 
the  uterus  and  the  ovaries,  we  have  been  unable  to  detect  any  influence 
upon  the  other  pelvic  viscera  except  possibly  in  one  case  recorded  fully  below 
(Case  59).  We  hav£  paid  careful  attention  to  the  mobility  of  the  pelvic  organs 
before  and  after  treatment,  and  except  in  this  doubtful  case  we  have  never 
found  after  the  X-ray  treatment  that  any  tenderness  or  loss  of  mobility  was 
manifested,  in  fact,  nothing  whatever  to  suggest  that  any  local  inflammatory 
changes  were  induced  by  the  X-rays.  In  a  few  cases  nausea  was  complained 
of  for  one  or  two  days  after  each  treatment  ;  in  one  case  (Case  1)  nausea  was 
very  severe  and  lasted  for  several  days  after  each  treatment,  during  which  the 
patient  could  take  no  food.  On  one  occasion  the  same  patient  suffered  from 
severe  diarrhoea  after  a  treatment.  For  over  two  years  since  then  she  has  been 
in  good  health  and  is  habitually  constipated.  Whether  these  effects  should  be 
attributed  to  a  direct  action  of  the  rays  on  small  intestine  or  other  viscera 
we  are  unable  to  say.  In  two  or  three  of  our  cases  a  little  looseness  of  the 
bowels  was  noticed  for  a  few  days  after  treatment. 

Possible  Eisks  of  Ixjuey  by  X-rays. 

This  leads  us  to  the  question,  Is  there  any  risk  that  injury  may  be  done  by 
X-rays  to  the  skin  or  to  the  pelvic  and  abdominal  viscera  ?  With  regard  to 
the  skin,  we  have  had  two  cases  only  of  slight  dermatitis,  both  of  which 
cleared  up  without  ulceration  ;  there  is  no  doubt  that  by  efficient  filtration  and 
protection  the  skin  can  be  adequately  guarded.  The  question  of  the  possibility 
of  injury  to  such  organs  as  the  intestines  cannot  be  so  readily  answered,  as 
they  are  not  under  direct  observation.  Cases  of  X-ray  ulceration  of  the  small 
intestine  have  been  recorded  in  France  and  Germany,  and  in  view  of  the 
frequency  with  which  coils  of  jejunum  are  found  lying  in  the  pelvis  they  may, 
of  course,  be  subject  to  irradiation  along  with  the  other  pelvic  contents. 
No  such  case  has  occurred  in  our  series,  but  we  have  had  one  case  which  was 
operated  on  for  pelvic  inflammation  eight  months  after  the  cessation  of 
treatment,  and  terminated  fatally.  We  believe  the  condition  was  in  reality 
due  to  an  acute  ascending  infection  which  arose  after  the  X-ray  treatment  was 
concluded.  Definibe  proof  is,  however,  wanting  ;  we  therefore  lay  the  facts  of 
this  case  before  the  Section,  as  this  is  the  only  one  in  our  series  in  which  any 
suspicion  could  arise  that  injury  had  been  caused  by  the  X-ray  treatment. 

Case  59. — Married,  aged  43;  childi-en  three  (April  1,  19141.  Syuiptonis  : 
Menorrhagia  of  two  years'  duration.  Local  conditions  :  Chronic  metritis,  uterus 
enlarged;    mobility  of  uterus  impaired;  no  evidence  of  tubal  iiiHannnation. 

Treatment :  Total  exposure  5  hr.  20  min.  in  five  treatments,  April  to  July,  1914. 

Effects  on  menstruation  :  Complete  amenorrhcea  from  June,  1914.  General  effects  : 
General  health  improved,  but  symptoms  of  intestinal  nritation  connnenced  witli 
diarrhoea  and  some  abdominal  pain.  (September,  1914.)  These  symptoms  continued 
and  the  patient  was  admitted  to  Chelsea  Hospital  for  Women  in  March,  1915,  eight 
months  after  the  last  X-ray  treatment,  not  liaving  been  seen  by  me  (F.  L.  P.)  since  the 
previous  September.  She  was  then  found  (per  vaginai)i)  to  have  a  tender  mass  tilling 
Douglas's  pouch  and  extending  into  both  sides  of  the  pelvis,  especially  the  left.  The 
motions  were  tiuid,  containmg  small  amounts  of  fajcal  matter,  but  no  nnicus  or  blood, 
.attacks  of  constipation  and  diarrhcea  alternating. 
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Mai'ch  28.  1915  :  Laparotomy  perfonned.  An  inflaimnatory  swelling  was  found 
filling  up  the  pelvis,  shut  off  from  general  abdominal  cavity  by  adhesion  of  bowel  and 
omentimi,  which  were  sepai-ated.  Utei-us  adlierent  to  rectum ;  both  tubes  iuflamed. 
the  left  containing  about  a  teaspoonful  of  pus.  On  separating  uteiiis  from  rectum  pus 
escai^ed  which  was  loculated  between  the  two  organs.  An  opening  was  at  this  stage 
discovered  in  the  rectal  wall  ;  Avhether  it  was  caused  by  separating  adhesions  or 
whether  it  was  an  old  opening  communicating  with  an  abscess  cavity  could  not  be 
decided.  There  was  a  great  deal  of  perirectal  inflannnation.  The  left  tube  was 
removed.  The  hole  in  the  bowel  was  closed  with  great  difficulty  and  the  uteiiis  lightly 
sewn  over  it.  A  gauze  drain  was  inserted  and  the  abdomen  closed.  By  an  incision  in 
the  left  inguinal  region  a  portion  of  the  descending  colon  was  brought  out  of  the 
abdominal  cavity  and  a  roll  of  gauze  pushed  through  the  mesentery  to  seciu'e  it  in 
position,  and  a  few  stitches  fixed  the  bowel  to  the  inguinal  incision.  The  colotomy 
was  performed  fom*  days  later.  At  tliis  time  a  fiecal  fistula  had  fonued  in  the  sub- 
umbihcal  incision.  The  patient  was  at  first  very  ill ;  forty-eight  hours  after  operation 
she  was  much  imjjroved,  but  her  condition  soon  gave  rise  to  considerable  anxiety, 
chiefly  because  of  the  quantity  of  pus  discharged  from  both  wounds. 

May  5,  1915  :  Patient  passed  a  large  quantity  of  pus  2>er  rectuin.  From  this  date  to 
August  5.  1915,  condition  improved,  though  the  state  of  the  abdominal  wounds  was 
never  satisfactoiy.  At  the  latter  date  severe  dian'hoea  set  in  fiom  ^\■hich  she  recovered, 
and  her  general  condition  began  to  improve  again,  her  temperature  falling,  and  her 
general  aspect  was  much  brighter.  On  August  13,  1915,  patient  was  seized  with 
sudden  abdominal  pain,  a  large  quantity  of  pus  exuded  fi"om  the  colotomy  wound,  and 
she  died  with  all  the  signs  of  general  peritonitis. 

This  case  has  heen  reported  fully  on  account  of  its  importance.  The 
question  arises,  Was  the  pelvic  condition  due  to  X-ray  treatment  ? 
Unfortunately,  no  post-mortem  examination  was  made  and  the  presence  of 
ulceration  of  the  howel  cannot  therefore  be  excluded.  The  first  symptoms, 
sharp  pain  and  flatulence  after  eating,  which  also  caused  the  bowels  to  act 
slightly,  commenced  six  weeks  after  the  last  treatment ;  the  bowels  were 
moved  in  these  attacks  some  ten  to  twelve  times  and  the  condition  was  always 
relieved  by  a  small  dose  of  castor- oil.  This  condition,  gradually  getting  worse, 
continued  till  her  admission  to  hospital,  but  the  ]jatient  was  not  seen  after 
.January,  1915,  till  her  admission  in  March,  1915. 

The  fact  that  both  tubes  were  inflamed  points  to  the  possibility  of  a 
recently  acquired  ascending  infection,  or  it  may  be  that  a  pre-existing  but 
undetected  tubal  inflammation  was  actirated  by  the  X-ray  treatment.  The 
early  symptoms,  which  commenced  six  weeks  after  the  last  X-ray  treatment, 
pointed,  however,  to  intestinal  irritation,  and  this  is  the  only  point  in  the  case 
which  cannot  satisfactoi'ily  be  explained. 

The  X-ray  Menopause. 

AVe  have  taken  the  symptom  of  "flushings"  as  the  best  available  guide  to 
the  severity  of  the  menopausal  effects,  and  inquiry  has  been  made  upon  this 
head  in  every  case.  The  result  is  that  in  a  little  less  than  50  per  cent,  of  our 
cases  "  flushings  "  have  been  reported  as  "  slight "  or  '  absent,'"  or  the  inquiry 
has  not  been  answered  ;  in  one-eighth  they  were  reported  as  moderate,  and  in 
three-eighths  as  "  severe."  In  many  of  the  latter  class  the  flushings  were 
frequent  both  day  and  night,  and  persisted  in  some  for  two  years  and  upwards 
after  the  treatment  had  ceased.  We  formed  the  impression  that  in  some  of 
our  cases,  a  small  proportion  of  the  whole,  this  symptom  was  more  severe  and 
prolonged  than  we  have  ever  seen  it  in  the  natural  climacteric. 

In  all  other  respects  there  is  nothing  that  calls  for  comment  in  the 
menopause,  except  that  nervous  symptoms  of  a  functional  character  appeared 
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to  be  less  frequent  than  under  natural  conditions.  Many  of  our  patients  have 
inquired  of  us  whether  as  a  result  of  the  treatment  they  would  grow  fat  or 
lose  their  feminine  qualities  of  body  and  mind.  Special  inquiry  has  been  made 
of  all  our  patients  with  regard  to  the  former,  with  the  result  that  though  the 
majority  have  gained  a  certain  amount  of  weight  there  has  been  no  tendency 
to  corpulence  of  an  unsightly  character.  With  regard  to  the  latter,  we  have 
made  inquiry  when  opportunity  offered  and  have  not  found  a  single  instance 
in  which  signs  of  masculinity  appeared  or  in  which  there  was  any  loss  of 
sexual  feeling ;  in  one  case  there  was  a  distinct  increase  of  sexual  feeling 
during  the  treatment,  in  all  others  the  inquiry  was  negative. 

Eelative  Advantages  of  X-ray  Treatment  and  Operation. 

As  X-ray  treatment  is  only  suitable  for  carefully  selected  cases,  we  do  not 
think  that  it  will  ever  supplant  hysterectomy  as  the  chief  method  of  dealing 
with  cases  of  uncontrollable  uterine  haemorrhage.  Generally  speaking,  all 
cases  of  chronic  metritis  or  fibroid  tumours  which  are  complicated  by  inflam- 
matory disease  of  the  adnexa,  all  cases  of  large  or  degenerating  fibroid  tumours, 
and  all  cases  of  fibroid  polypus  must  be  dealt  with  by  operation.  The  same 
must  be  said  of  all  cases  in  which  malignant  disease  cannot  be  satisfactorily 
excluded.  At  present  it  must  also  be  said  that  only  women  of  38  years 
and  upwards  ai'e  suitable  for  X-ray  treatment. 

These  contra-indications  being  granted,  there  still  remains  a  considerable 
number  of  cases  of  uncomplicated  chronic  metritis  and  of  small  fibroid  tumours 
which  can  be  satisfactorily  dealt  with  by  X-rays.  It  is,  in  our  opinion,  pro- 
bable that  further  experience  of  the  treatment,  and  perhaps  improved 
technique,  will  enlarge  the  scope  of  the  inethod  beyond  the  limits  which 
we  have  defined  for  it.  It  follows  that  we  have  an  alternative  to  hysterectomy 
in  this  group  of  cases,  and  it  is  as  an  alternative  procedure  only  that  we  have 
come  to  regard  it. 

To  many  women  an  operation  is  an  ordeal  which  is  greatly  dreaded,  wliile 
others  submit  to  it  with  very  little  reluctance.  Most  of  the  cases  which  we 
have  treated  liave  in  fact  been  so  treated  on  account  of  the  great  dread  of  an 
operation  which  these  women  have  manifested.  In  certain  others,  special 
conditions  which  increase  operative  risks,  such  as  Graves'  disease  or  valvular 
disease  of  the  heart,  have  been  present.  As  a  rule,  in  cases  suitable  for  X-ray 
treatment,  we  may  allow  the  patient  to  decide  whether  she  will  be  operated 
upon  or  whether  she  will  be  treated,  unless  some  comi)lication  exists  which 
will  increase  operative  risks.  Except  when  organic  disease  exists  elsewhei'c 
which  renders  an  operation  more  than  ordinarily  risky,  if  the  patient  prefers 
sfa  operation  she  need  not  be  dissuaded  from  submitting  to  it. 

As  compared  with  hysterectomy  X-ray  treatment  has  the  advantages  that 
the  ordinary  life  and  work  of  the  patient  need  not  be  interrupted  for  more 
than  two  days  at  a  time,  and  that  the  prolonged  partial  invalidism,  whicli 
often  lasts  for  several  months  after  an  abdominal  operation,  is  completely 
avoided.  These  are  considerations  to  which  we  are  bound  to  give  weight,  and 
which  will  in  many  cases  influence  the  choice  of  method.  The  disadvantages 
of  X-ray  treatment  are  the  uncertainty  as  to  tlie  length  of  time  required  to 
produce  the  result  aimed  at,  and  the  very  slight  risk  tliere  may  be  that  the 
treatment  will  be  unsuccessful,  and  that  operation  may  eventually  be  required. 
The  latter  is  a  minimal  risk,  and  will  no  doubt  be  eliminated  entirely  as  ex- 
perience grows. 


292      Eden  and  Provis  :    Uterine  Fibroids  and  Chronic  Metritis 

Conclusions. 

(1)  In  our  opinion  X-ray  treatment  should  be  regarded  as  the  method 
of  choice  in  women  over  38  for  all  uncomplicated  cases  of  severe  haemor- 
rhage due  to  chronic  metritis,  or  other  conditions  in  which  no  neoplasm  is 
present.  In  our  experience  these  cases  yield  more  readily  to  the  treatment 
than  do  fibroid  tumours.  The  presence  of  inflammatory  disease  of  the  tubes 
and  ovaries  is  a  contra-indication. 

(2)  Fibroids  of  the  size  not  exceeding  the  height  of  the  umbilicus  may  be 
treated  with  X-rays  if  the  patient  is  over  38  years  old,  if  the  haemorrhage  is 
of  the  regular  monthly  type,  and  if  there  is  no  evidence  of  inflammatory 
disease  of  the  tubes  and  ovaries,  or  of  advanced  degenerative  changes  in  the 
tumour.  If  intercurrent  conditions  which  tend  to  increase  operative  risks  are 
present  X-ray  treatment  should  be  regarded  as  the  method  of  choice,  in  other 
cases  the  choice  may  usuallj^  be  left  to  the  patient. 

(3)  No  case  should  be  submitted  to  X-ray  treatment  without  a  careful 
gynaecological  examination  being  previously  made,  to  exclude  malignant  disease, 
inflammatory  complications,  and  degenerative  changes  in  fibroids. 

(4)  The  risks  of  failure  with  X-ray  treatment  in  suitably  selected  cases  are 
so  small  as  to  be  negligible  :  the  X-ray  menopause  may  be  attended  by  more 
severe  flushings  than  in  the  normal  menopause,  but  in  other  respects  there  is 
no  difference  between  them  ;  there  is  no  tendency  to  corpulency  or  to  psycho- 
logical changes. 

Selection  from  Epitome  of  Cases. 

The  following  cases,  to  which  reference  was  made  in  the  foregoing  text, 
liave  been  selected  from  an  epitomized  account  of  seventy-six  cases  : — 

Case  1. — Married,  aged  48  ;  children,  0  ;  miscarriage,  0;  March,  1918.  Symptoms  : 
Severe  menorrhagia  and  dysmenorrhoea.  Bad  general  health  ;  frequent  attacks  of 
faintness ;  these  were  attributed  by  Sir  James  Mackenzie  to  anaemia  resulting  from 
excessive  menstrual  losses.  Local  condition  :  Uterine  fibroid  size  of  two-and-a-half 
months  pregnancy. 

Treatment :  Total  exposure,  7  hr.  12  min.  in  four  treatments,  from  March  to 
June,  1918. 

General  effects  :  Patient  suffered  severely  from  nausea  for  several  days  after  each 
treatment,  and  on  one  occasion  there  was  severe  diarrhcEa.  Period  April  14  to  25, 
much  less  in  amount  and  less  painful.     Flushings  began  in  May. 

Last  report,  November,  1920  ;  Complete  amenorrhoea  since  April,  1918.  Occasional 
slight  brownish  discharge  for  a  day  or  two.  Flushings  were  severe  and  still  continue. 
Writes  that  she  is  "  a  new  woman  since  the  treatment." 

Case  8. — Married;  aged  52;  children,  1  ;  miscarriage,  1  ;  July  9,  1916.  Symptoms: 
Menorrhagia:  verj^  severe  floodings  following  first  confinement  twenty -eight  years  ago  ; 
severe  dysmenorrhoea.  Diagnosis  :  Chronic  inetritis.  Uterus  nearly  twice  its  normal 
size. 

Treatment :  total  exposrire,  3  hr.  15  min.  in  four  treatments.     July  to  October.  1918. 

Effect  on  menstrvaation  :  Amenorrhoea  for  six  weeks  after  first  treatment.  After  this 
menses  every  two  to  three  weeks,  with  very  severe  floodings,  for  which  patient  had  to 
be  plugged. 

Hysterectomy  was  advised  and  performed  November  6,  1918.  At  the  operation  no 
adhesions  were  found  ;  viterus  was  twice  its  normal  size,  the  condition  present  being  one 
of  chronic  metritis  with  great  thickening  of  endometrium.  Patient  has  continued  well 
to  the  present  date — January,  1921. 

Case  12. — Married  ;  aged  37  ;  children,  1 ;  August  21,  1916.  Symptoms :  Menorrhagia  ; 
very  severe  backache.  Patient  suffers  from  gastric  ulcer.  Diagnosis  :  Fibromyoma, 
extending  up  to  2  in.  below  the  umbilicus. 
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Treatment  :  Total  exposures,  3  hrs.  29  min.  Last  treatment  December  2,  1915. 
The  treatment  carried  out  by  irradiating  three  to  four  areas  every  three  weeks  instead  of 
ten  to  twelve  as  was  usually  done,  which  probably  explains  the  failure  to  produce 
l)ermanent  amenorrhoea.  The  patient  refused  to  have  further  X-ray  treatment  and 
requested  that  the  uterus  should  be  removed. 

Effect  on  menstruation  :  Amenorrhoea,  December,  1915,  to  June  24,  1916,  when  a 
normal  period  occurred.  Then  missed  for  three  months,  when  period  came  on  and 
recurred  every  fourteen  or  twenty-one  days,  with  occasional  flioodings,  to  time  of 
operation — March,  1917.  Severe  backache  unreheved  by  the  treatment.  Local  effect : 
Tumour  gradually  diminshed  in  size  till  August  3,  1916,  when  a  subperitoneal  fibroid 
the  size  of  a  hen's  egg  extending  out  from  the  right  side  of  the  uterus  was  all  that 
could  be  found.  General  effects  :  General  health  improved.  Flushings  fairlv  severe 
still — .January  8,  1921. 

Operation  (April,  1917):  Supravaginal  hysterectomy  was  performed;  the  uterus 
contained  a  fibroid,  the  size  of  which  is  not  mentioned  in  the  notes.  There  were  dense 
adhesions  between  the  uterus  and  the  rectum,  and  some  adhesions  of  small  bowel  to  the 
viterus  also.  The  left  ovary  was  cystic.  The  right  small  and  fibrotic.  The  left  tube 
and  ovary  were  removed  with  the  uterus.  Patient  reports  herself  very  well  at  the 
])resent  time  (January,  1921).  Ko  intestinal  symptoms  reported  either  before  or  since 
operation.  The  backache,  however,  remains  severe.  We  consider  that  failure  in  this 
case  was  due  to  insufficient  treatment. 

Case  23. — Married ;  aged  50  ;  children,  4  ;  miscarriage,  1  ;  Jime,  1914.  Symptoms  : 
Severe  menorrhagia  for  five  years,  10/25.  Suffered  much  from  "  heart  trouble,"  and 
this  was  attributed  by  Sir  James  Mackenzie  to  the  profuse  monthly  losses.  Local 
conditions  :  Irregular  fibroid  tumour  size  of  about  four  months  gravid  uterus. 

Treatment :  Total  exposure  6  hr.  54  min.  in  four  treatments. 

General  effects  :  Complete  amenorrhoea  after  third  treatment  ;  first  two  treatments 
])roduced  no  diminution  of  bleeding.  Severe  flushings  which  lasted  for  about  two  years. 
T^ocal  effects  :  Complete  disappearance  of  the  fibroid  was  noted  on  March  17,  1915,  the 
uterus  being  approximately  normal  in  size  and  outline. 

Last  report,  January,  1921 :  No  return  of  periods.  General  liealth  excellent,  and 
slie  leads  a  very  active  life.  The  uterus  is  now  about  tlie  size  of  tlie  normal  nulliparous 
organ,  and  no  trace  of  fibroid  tumoiu'  can  be  found. 

Case  29. — Married  ;  aged  42  ;  children,  5  ;  January  H.  1917.  Symptoms  :  Severe 
menorrhagia,  10/24,  bleeding  being  at  times  alarming  in  severity  Local  conditions : 
Large  nodular  multiple  fibroid  tumour  extending  nearly  to  uml)ilifiis  in  mid-line.  Patient 
c-orpulent. 

Treatment:  Total  exposure.  21  hr.  30  min.  in  eleven  treatments  over  a  period  of 
fourteen  months. 

General  effects  :  The  treatment  completely  failed  to  arrest  bleeding  ;  an  interval  of 
five  months  occurred  at  one  time  during  treatment,  but  this  was  succeeded  by  irregular 
hiemorrhage  which  was  still  continuing,  though  in  less  quantity,  in  December.  1920. 
The  patient  persistently  refused  operation. 

Case  31. — Married;  aged  46;  children,  2;  Octobc'r  2.  1917.  Symptoms:  Severe 
menorrhagia,  7-10/21.  Local  conditions:  Smootli  liard  fibroid  extending  to  lower 
border  of  umbilicus  and  with  little  mobilit>-. 

Treatment:  Total  exposure  8hr.  7niin.  in  six  treatments,  Octohei-,  1917.  to  Ai)ril.  1918. 

General  effects  :  No  serious  loss  after  second  treatment ;  nearly  constant  slight 
show  of  blood  from  March  to  June,  1918  ;  no  loss  at  all  after  then  ;  flushings  moderate. 
Local  eflects  (June  12,  1918)  :  No  tumour  palpable  on  abdominal  examination.  ^  On 
vaginal  examination  uterus  found  anteverted,  bulky,  freely  mobile,  with  an  ill-defined 
small  outgrowth  on  left.     Slight  X-ray  dermatitis. 

Last  report  (November,  1920):  No  return  of  jjcriods  since  .lunc.  191K.  Slight 
flushings  still  occur  occasionally.     General  health  better  than  for  years  and  very  active. 

Case  38. — Married.;  aged  45  ;  children,  1  ;  October  17,  1914.  Symptoms:  Moderate 
and  irregular  menorrhagia.       Local  conditions  :  Hard  nodular  fibroid  tumour  extending 
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to  level  of  upper  border  of  umbilicus.  She  had  refused  to  undergo  hysterectomy  before 
consulting  us. 

Treatment :  Total  exposure  12  hr.  ;-56  min.  in  eight  treatments  from  October,  1914,  to 
June,  1915. 

General  effects  :  Very  little  until  after  fourth  treatment,  then  three  months'  amenor- 
rhnea  followed  by  a  severe  period  in  April,  1915.  Another  period  in  May,  then  complete 
amenorrh(*a.  No  flushings  during  treatments.  Local  effects  January  17,  1916  :  Upper 
border  of  tumoiir  is  felt  at  level  of  pubes  ;  on  bimanual  manipulation  tumour  reduced  to 
less  than  half  its  size  when  first  seen.  May  19,  1919,  iiterus  found  retroverted  ;  approxi- 
mately normal  size,  with  several  small  subperitoneal  nodviles  on  surface. 

Last  report,  November,  1920 :  P^lushings  have  occurred  slightly  dui'ing  last  six 
months  (age  51).  General  health  very  good.  Leads  an  active  life.  Has  lost  a  little 
weight. 

Case  39. — Married  ;  aged  45  ;  children,  0  ;  miscarriage,  0  ;  May.  1916.  Symptoms  : 
Fairly  severe  menorrhagia.  Local  conditions  :  Hard  nodular  fibroid  tumour  extending 
nearly  to  umbilicus. 

Treatment:  Total  exposure  15  hr.  50  min.,  in  eiglit  treatments  over  two  years, 
June,  1916,  to  May,  1918. 

General  effects  :  After  three  treatments  a  two  months"  interval  occurred,  followed 
by  a  show  for  two  to  three  days,  and  then  complete  amenorrhuea  for  six  months.  Since 
September,  1917,  one  or  two  moderate  periods  each  year.  Flushings  slight.  Local 
effects  :  In  April,  1918,  the  fibroid  had  diminished  to  two-thirds  of  its  origmal  size  ;  no 
further  shrinkage  occurred. 

Last  report,  November,  1920  :  Good  general  health  and  leads  an  active  life.  One  or 
two  moderate  "  periods  "  still  occur  every  year. 

Case  41. — Single  ;  aged  38  ;  July  25,  1914.  Symptoms  :  Menorrhagia.  Diagnosis  : 
Fibroid  size  of  two  months  gravid  uterus. 

Treatment :  Total  exposure,  1  hr.  57  min.  in  two  treatments.  Last  treatment 
September  19,   1914. 

Effect  on  menstruation :  Menorrhagia  continues  and  there  is  also  slight  daily  loss. 
September  19,  1914.     Ceased  to  attend  ;  Treatment  incomplete. 

Report,  1920  :  No  reply. 

Case  49. — Married;  aged  38;  children,  1.  Symptoms:  Menorrhagia,  headaches, 
debility.     Diagnosis  :  Chronic  metritis. 

Treatment :  Total  exposure  2  hr.  10  min.  in  two  treatments.  Last  treatment 
June  24,  1918. 

Effect :  After  two  treatments  period  diminished  to  normal.  General  health  im- 
proved.    Decided  to  give  no  more  treatment. 

Note  taken  April  1,  1920 :  Amenorrhoea,  July,  1918,  to  January,  1919.  .Jarniary. 
1919,  to  July,  1919,  periods  every  fourteen  to  twenty-one  days,  duration  ten  days. 
Amenorrhcea  July,  1919,  to  January,  1920.  January,  1920,  period  lasting  foui-teen  days. 
Araenorrh(pa  since  to  April  1,  1920.     Patient  refused  further  treatment. 

Case  56. — Married  ;  aged  47  ;  children,  0  ;  May  4,  1917.  Symptoms  :  Menorrhagia; 
very  marked  neurasthenic  symptoms.     Diagnosis  :  Chronic  metritis. 

Treatment :  Total  exposures  3  hr.  40  min.  in  three  treatments  from  May  to  August. 
1917. 

Effect  on  menstruation  :  Amenorrhoea  from  September,  1917,  to  September,  1919. 
when  she  had  haemorrhage  for  two  to  three  weeks.  Advised  further  treatment  but  this 
was  refused.  Amenorrhcea  from  September,  1919,  to  June,  1920,  when  severe  haemor- 
rhage occurred,  lasting  two  days.  Again  severe  hiemorrhage  September,  1920.  Patient 
had  been  taking  thyroid  extract.  Advised  further  treatment  or  curettage,  but  this  was 
refused.     General  effects  :  Flushings  moderately  severe. 

Last  rejjort :   September  25,  1920. 

Case  65. — Married  ;  aged  43  ;  children,  2  ;  October  16,  1918.  Symptoms  :  Very 
severe  menorrhagia  necessitating  three  to  four  days  in  bed.  Local  conditions  :  Dulky 
uterus  but  no  fibroids,  ])robably  chronic  metritis. 
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Treatment  :  Total  exposure  8  lir.  40  inin.  in  five  treatments  from  October.  1918,  to 
February,  1919. 

General  effects  :  After  the  first  and  second  treatments  considerable  improvement, 
an  interval  of  seven  weeks  having  occm-red.  After  third  treatment  a  very  bad  haemor- 
rhage occm-red  which  lasted  altogether  for  a  month.     Slight  flushings. 

Last  report,  January,  1921  :  Menstruation  still  occurs  at  irregular  intervals,  but  loss 
is  moderate  since  treatment.     Flushings  onlj^  shght. 

Case  70. — Married  ;  aged  40  ;  children,  2  ;  miscarriage,  0  ;  August  6,  1915.  Sym- 
ptoms :  Menorrhagia  two  and  half  years.  Severe  leucorrhcea.  Diagnosis :  Retroversion 
of  uterus.     Chronic  metritis. 

Treatment  :  Total  exposure  4  hr.  40  min.  in  five  treatments,  August  to  December. 
1915. 

Effects  on  menstruation :  Amenorrhoea  from  No%ember.  1915,  to  ^Nlarch,  1916. 
Regular  normal  menstruation  ever  since. 

Report,  1920  :  Periods  have  been  regular,  four  to  five  days,  loss  slight  since  March, 
1916.     General  health  nuich  improved.     Gained  weight. 

Case  75. — Married  ;  aged  43  ;  children,  3  ;  August,  1919.  Symptoms  :  Prolonged 
and  very  severe  haemorrhages  lasting  from  two  to  four  weeks,  with  irregular  intervals. 
Profound  anaemia  and  debility.  Local  conditions  :  Bulky  uterus,  no  fibroid.  Chronic 
metritis.  Patient  was  advised  to  undergo  hysterectomy,  but  she  and  her  husband  (a 
doctor)  both  declined. 

Treatment :  One  treatment  lasting  1  hr.  50  min.  was  given,  and  this  was  followed 
by  a  flooding  so  severe  that  consent  was  given  to  operation.  The  uterus  was  success- 
fully removed,  and  the  diagnosis  of  chronic  metritis  confirmed. 

January,  1921,  the  patient  is  now  in  very  good  health. 

Case  76. — Single  ;  aged  46 ;  February  14,  1914.  Symptoms  :  Menorrhagia  for 
three  years,  pain  for  a  week  before  periods.  Local  conditions  :  Hard  fibroid  extending 
to  upper  border  of  umbilicus. 

Treatment :  Total  exposure,  9  h.  56  min.  in  six  treatments. 

Effects :  Relief  of  pain.  Amenorrhoea  from  May  to  November,  1914.  Severe 
flushings.  Severe  losses  in  February,  March  and  April,  1915.  Local  effects :  No  change 
in  fibroid.     Hysterectomy.     April  30,  1915.     No  adhesions. 


DISCUSSION. 

Dr.  N.  S.  FiNZl  said  that  the  principle  of  the  treatment  was  that  the  same  dose  of 
X-rays  had  a  different  effect  on  the  ovaries  and  the  fibroid  tumour  from  that  which  it 
had  on  the  surrounding  structures.  Consequently  bj'  a  suitable  technique  they  were 
enabled  to  bring  about  the  menopause  without  damage  to  tissues  other  than  the  ovaries 
and  the  fibroid.  That  there  was  a  direct  effect  on  the  fibroid  itself  was  proved  by  the 
cases  treated  after  the  menopause  in  which  involution  of  tlie  tumour  had  occurred.  In 
order  to  get  a  sufficient  dose  of  X-rays  to  the  ovaries  and  uterus,  certain  special  jn-e- 
cautions  must  be  used.  The  structures  to  be  treated  were  situated  at  a  distance  of  3  or 
4  in.  or  more  from  tlie  surface.  Now  they  were  limited  in  the  amount  of  radiation  they 
could  give  by  the  amount  the  skin  would  tolerate.  When  this  dose  liad  been  given  to 
the  skin  the  deep  parts  would  have  received  less  (1)  because  the  I'ays  from  the  tube  fell 
off  inversely  as  the  square  of  the  distance  and  (2)  because  the  intervening  tissues  absoi-bed 
a  proportion  of  the  rays.  The  effects  of  (1)  were  diminished  by  placing  the  tube  at  a 
greater  distance  from  the  skin  and  the  effects  of  (2)  were  diminished  by  filtering  the  rays 
through  metal,  preferably  aluminium.  There  were  two  main  schools  of  technique.  The 
school  adopting  the  Freiburg  method  relied  on  many  small  )>orts  of  entry,  the  rays 
crossing  inside  the  patient  and  the  tube  being  near  to  the  patient's  skin.  Tlie  advocates 
of  the  other  method  utilized  only  three  or  four  ports  of  entry,  placed  the  tube  at  a 
distance  from  the  skin,  but  the  radiation  from  the  different  areas  still  crossed  in  the 
patient's  body.  The  former  method  took  considerably  longer  time  than  the  latter  and 
as  far  as  he  could  see  presented  no  advantages.     He  had  recently  heard  from  people 
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in  Germany  that  the  Freiburg  school  had  now  abandoned  their  technique  in  favour  of  a 
simpler  one  with  fewer  ports  of  entry.  Working  with  intensi^•e  modern  methods  the 
total  exposure  time  by  the  second  method  could  be  brought  down  to  fifteen  minutes  or 
less  per  series  of  treatments  while  the  Freiburg  method  took  two  to  four  hours.  He 
differed  from  the  authors  with  regard  to  the  time  of  the  application  relative  to  the  period. 
He  preferred  to  make  the  application  in  the  week  preceding  the  period  when  the  parts 
were  engorged  with  blood  and  at  their  maxinnnn  of  sensitiveness  to  the  radiations.  In 
order  to  prevent  radiation  sickness,  which  occurred  in  a  large  proportion  of  cases  if  the 
application  were  given  on  one  day,  he  spread  this  out  over  a  xveek  and  so  in  the  majority 
of  cases  completely  avoided  this  trouble.  The  next  series  of  treatments  conmienced 
four  weeks  after  the  beginning  of  the  first  series  and  so  on.  It  was  necessary  to  give  at 
least  three  series,  sometimes  four  and  occasionally  even  five  or  six,  especially  with-  big 
fil)roids :  usually  three  were  enough.  The  question  of  radium  treatment  had  to  be  con- 
sidered in  relation  to  X-rays.  Its  advantages  were  (1)  that  usually  one  application  was 
sufficient,  though  occasionally  two  might  be  necessary ;  (2)  that  it  acted  much  more 
quickly  than  X-rays  and  that  the  number  of  cases  in  which  the  subsequent  period  was 
excessive,  was  very  small  ;  (3)  that  its  action  was  more  local  and  that  the  tissues 
around  the  uterus  received  but  little  irradiation.  The  disadvantage  of  radium  treatment 
was  that  an  anaesthetic  was  almost  always  necessary  for  the  introduction  of  the  radium 
^\■hich  must  be  into  the  uterine  cavity,  though  the  radium  had  been  introduced  after 
dilatation  of  the  cervix  with  tents.  In  the  case  of  large  fibroids  he  preferred  X-rays, 
in  the  case  of  small  fibroids  or  metritis  either  might  be  used  and  in  cases  of  great 
anaemia  radium  should  be  used.  Recently  he  had  had  to  use  radium  in  a  case  of  mental 
disturbance  apparently  due  to  menorrhagia  with  great  anaemia. 

Disadvantages  of  X-Bay  Treatment. — Eadiation  sickness  could  be  prevented  as  he 
had  indicated.  The  effects  on  the  skin  were  the  production  of  pigmentation  and  e]jilation, 
which  persisted  for  some  time  and  might  be  followed  bj'  telangiectases.  This  however 
was  not  usual  with  the  doses  required  in  this  condition.  Cases  had  been  described  of 
late  X-ray  effects,  due  as  he  had  pointed  out  elsewhere  to  an  infection  in  tissues  that 
had  been  damaged  by  X-rays.  He  did  not  find  that  he  had  carried  the  treatment  far 
enough  in  these  conditions  to  render  the  skin  liable  to  this  complication,  tliough  in  the 
treatment  of  malignant  disease  it  was  a  possibility  that  nrust  be  faced.  With  tlie  four 
or  five  series  of  treatments  the  skin  did  not  usually  show  a  permanent  alteration,  still 
less  with  three  series.  He  was  told  by  gynaecologists  that  they  found  very  dense 
adhesions  around  the  uterus  and  ovaries  when  subsequently  they  had  to  operate  on  these 
cases  so  that  where  a  subsequent  operation  was  likely  to  be  required  the  treatment 
would  appear  to  be  contra-indicated. 

Contra-indications. — The  somewhat  arbitrary  age  limit  of  38  was  usually  fixed  as 
the  youngest  at  which  a  patient  should  have  X-ray  treatment  and  Dr.  Williamson  would 
no  doubt  tell  them  of  cases  he  had  seen  treated  younger  than  this  with  certain  bad 
results.  Dr.  Finzi's  own  cases  had  always  been  over  this  age.  Any  form  of  degenera- 
tion of  the  fibroids  and  any  inflammatory  charge  in  or  around  the  uterus  or  ovaries  were 
contra-indications  and  he  suggested  that  in  some  of  the  cases,  such  as  in  the  case  men- 
tioned by  Dr.  Eden  in  which  pelvic  inflammation  had  subsequently  occurred,  there  was 
dormant  trouble  in  the  tubes  which  had  been  stirred  up  by  the  X-ray  treatment. 
^Malignant  disease  must  be  carefully  excluded,  for  although  this  might  possibly  be  curable 
l)y  X-rays,  much  larger  doses  and  longer  applications  would  be  needed  than  for  fibroids. 
Pregnancy  was  of  course  a  contra-indication.  In  extreme  anaemia — though  X-rays 
should  be  avoided,  in  view  of  the  possibility  of  the  subsequent  period  being  even  more 
excessive,  this  did  not  apply  to  radium.  Even  after  transfusion  these  eases  were 
not  usually  very  suitable  for  operation,  biit  the  radium  treatment  afforded  an  easy 
method  of  relieving  them.  He  did  not  believe  that  the  size  of  the  tumour  was  any 
contra-indication  to  X-ray  treatment.  He  had  treated  tumours  which  reached  up  to  the 
ensiform  cartilage  with  complete  success  and  with  a  suitable  X-ray  technique  he  could 
not  see  any  objection  to  treating  these  with  X-rays.  The  tumour  continvied  to  diminish 
long  after  the  cessation  of  the  treatment.  Whether  to  employ  X-rays  or  surgery  in  a 
case  suitable  for  either  was  a  different  matter.  At  any  rate  X-rays  had  the  advantage 
that  the  patient  was  able  to  continue  her  work  and  was  not  exposed  to  the  strain  of  a 
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big  operation  with  its  subsequent  prolonged  convalescence,  which  might  occasionally 
last  six  months  or  more  before  the  patient  was  quite  fit  again.  The  inortahty  of  modern 
hysterectomy  was  very  small  but  even  then  was  greater  than  the  mortality  from  X-ray 
treatment.  In  many  of  these  cases  the  patient  should  be  given  her  choice  of  the 
treatment  after  putting  the  matter  fairly  before  her.  In  any  case  a  thorough  examina- 
tion by  a  skilled  gymecologist  was  essential. 

He  had  treated  about  100  cases  extending  over  nine  years  and  so  far  had  had  one 
complete  failure  and  there  was  another  case  in  which  a  certain  amomit  of  loss  had 
recommenced  after  six  months  though  it  was  not  excessive  ;  this  case  was  still  under 
observation.  He  had  however  only  treated  the  most  favourable  cases  and  almost  all 
the  patients  were  over  40. 

Dr.  Blacker  was  very  interested  to  find  that  Dr.  Eden  was  using  X-rays  so 
extensively  for  fibroid  tumours,  a  method  of  treatment  which  he  himself  had  aban- 
doned in  1916  in  favour  of  the  use  of  radium.  The  nmnber  of  cases  of  fibroid  tumours 
suitable  for  either  of  these  modes  of  treatment  was  very  small.  No  complicated  fibroid 
should  be  so  treated,  no  very  large  fibroid,  no  submucous  tumour,  no  degenerating 
tumours,  and  no  tumours  associated  with  any  signs  of  pelvic  peritonitis,  or  gi\mg  rise 
to  pressure  symptoms.  Whew  all  these  were  eliminated,  the  number  left  suitable  for 
treatment  by  radium  was  very  limited.  In  cases  of  excessive  hemorrhage  at  the 
menopause,  radium  however  was  practically  a  specific.  He  had  treated  now  over  forty 
cases  ;  the  majority  of  these  were  cases  of  so-called  chronic  metritis  or  fibrosis  of  the 
uterus  with  marked  menorrhagia,  while  some  ten  or  twelve  were  small  fibroid  tumours. 
Radium  could  be  introduced  into  the  cavity  of  the  iiterus.  and  its  use  in  this  way 
could  be  combined  with  an  application  made  through  the  abdominal  walls.  It  seemed 
to  him  to  have  many  advantages  ;  it  acted  chiefly  on  the  uterus,  producing  an  oblitera- 
tive  endarteritis  of  the  vessels,  and  exerted  much  less  effect  upon  the  ovaries  than 
X-rays ;  the  treatment  lasted  a  shorter  time,  only  some  two  hours,  it  required  no  special 
or  complicated  apparatus,  the  risk  of  skin  burns  was  eliminated  unless  an  external 
application  was  made,  and  the  intra-uterine  introduction  of  the  tube  necessitated  dila- 
tation of  the  cervix,  and  supplied  an  opportimity  for  the  performance  of  an  exploratory 
curettage  which  he  considered  absolutely  essential  to  exclude  the  possibility  of  malig- 
nant disease  being  present  with  certainty  in  every  case  in  which  either  X-rays  or  radium 
were  used.  It  was  for  this  latter  reason  especially  that  he  preferred  radium  to  X-rays. 
The  technique  was  very  simple  ;  under  ana'sthesia  the  cervical  canal  was  dilated  to  the 
size  of  a  No.  12  Hegar's  dilator,  an  exploratory  curettage  was  carried  out,  and  the 
radium  or  radium  emanation  in  a  lead  tube  2  nun.  thick,  protected  with  3  nnn.  of 
rubber,  was  introduced  into  the  uterine  cavity,  the  cervix  being  plugged  with  ribbon 
gavize  and  the  tube  left  in  situ  for  the  necessary  length  of  time,  usually  twenty-four 
hours.  This  represented  a  dose,  when  100  mgr.  of  radium  was  used,  of  some  2,400  mgr. 
hoiu's.  A  larger  dose  than  this  was  seldom  necessary,  and  smaller  doses  sliould  be  used 
in  young  women.  He  had  employed  radium  for  intractable  menorrhagia  in  three  . 
women,  29,  31,  and  34  years  of  age  respectively,  and  in  one  of  these  cases  he  had  given 
a  second  dose.  In  one  of  his  patients  with  a  fibroid  tumour,  the  iiterus  soinid  passing 
5+  in.  after  a  period  of  amenorrhcjea  lasting  nine  months,  the  luemorrhage  had  returned, 
and  he  had  recently  given  another  dose  of  4,800  mgr.  hours ;  this  was  tlie  largest  dose 
he  had  so  far  employed.  His  experience  was  that  in  a  number  of  the  cases  in  wJiicii 
radium  was  employed  the  next  period  was  excessive,  and  this  was  often  followed  by 
permanent  amenorrhoea,  or  a  second  slighter  period  sometimes  intervened.  Aftei-  the  use 
of  large  doses  a  blood-stained,  sometimes  somewhat  offensi\e  discharge  persisted  for  some 
weeks  and  even  for  several  months.  He  thought  the  menopause  was  usually  not  severe, 
no  doubt  owing  to  the  action  of  the  radium  being  mainly  on  the  uterus  and  not  on  tlie 
ovaries.  The  recorded  cases  showed  that  in  cases  of  fibroid  tumours  sju-inkage  of  tlie 
growth  constantly  followed  the  occurrence  of  amenorrh(pa.  The  results  were  more 
certain  in  the  cases  of  hiemorrhage  at  the  menopause  than  in  those  of  fibroid  tumours, 
but  in  184  cases  of  fibromyoniata  of  the  uterus  recorded  by  Howard  Kelly,'  171  were 
cured  by  the  use  of  radium.      In  his  own  cases  he  had  had  three  recurrences:  one  in 
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a  patient,  aged  52,  already  alluded  to,  and  two  in  young  women  in  whom  it  was  not 
attempted  to  set  up  the  menopause  but  only  to  check  excessive  haemorrhage.  In  one 
of  these  patients  the  periods  were  now  not  excessive  but  normal,  in  the  other  they 
recurred  excessively,  and  another  dose  had  been  given.  If  a  second  dose  were  given  it 
was  best  to  give  it  withm  some  three  inonths  of  the  first.  Out  of  600  cases  recorded  by 
Stacey  '  treated  by  radium  at  the  Mayo  clinic,  sixty-nine  of  whom  were  under  35  years  of 
age,  pregnancy  had  followed  in  nine  cases.  Of  these  women  three  had  full  time  healthy 
children,  one  had  a  full  time  dead  child,  two  had  i)remature  dead  children,  one  had  had 
two  miscarriages,  and  two  were  probably  pregnant  at  the  time  the  paper  was  written.  It 
Jiad  been  suggested  that  pregnancy  following  the  use  of  X-rays  or  radium  might  result  in 
the  birth  of  a  monster,  but  so  far  as  he  knew  there  was  no  evidence  to  support  that  view. 
Further  investigations  were  needed  to  determine  the  proper  place  of  radium  in  the 
treatment  of  fibroid  tumours  of  the  iiterus,  and  as  a  means  of  controlling  severe 
menorrhagia,  especially  in  yoimg  women,  and  the  end  results  of  these  cases  had  yet 
to  be  recorded.  He  had  recenth'  had  a  case  of  fibroid  tumom-  treated  by  X-rays,  with 
a  cure  of  the  symptoms  and  shrinkage  of  the  tumour,  in  which  nine  years  afterwards 
the  patient  had  developed  an  ulcer  in  the  abdominal  wall,  the  result  of  an  X-ray  burn, 
which  refused  to  heal  and  necessitated  excision.  The  important  question  as  to  whether 
patients  treated  by  radium  or  X-rays  were  more  prone  to  develop  malignant  disease  in 
later  life  had  yet  to  be  settled.  At  present,  however,  he  would  continue  to  use  radium 
for  a  limited  number  of  fibroid  tumours,  and  thought  it  better  in  every  way  than  the 
employment  of  X-rays  for  this  purpose. 

Dr.  L.  Martixdale  said  that  since  .January,  1914,  she  had  had  136  cases  under  her 
care :  out  of  these  she  had  performed  hysterectomy  in  fiftj'-six  cases  ;  myomectomy  in 
live  cases  ;  she  had  used  X-ray  therapy  in  forty-three  cases.  In  five  cases  hysterectomy 
had  been  performed  after  X-ray  treatment.  In  41  per  cent,  of  cases  therefore  of 
uterine  fibroids  she  had  definitely  chosen  radiotherapy,  although  when  she  had  come  to 
analyse  those  cases  in  which  she  had  performed  hysterectomy,  she  found  that  no  fewer 
than  nine  out  of  the  fifty-six  would  have  been  just  as  satisfactorily  treated  by  X-rays, 
making  therefore  the  probable  percentage  in  which  radiotherapy  could  have  been 
satisfactorily  employed  as  50  per  cent.  The  technique  she  had  adopted  was  the  one 
she  studied  in  1912  and  1913  in  the  Gynaecological  Clinic  of  Freibui'g  University  under 
Kronig  and  Gauss,  with  slight  modifications  due  chiefly  to  the  use  of  a  Coolidge  tube 
since  1919.  She  would  omit  the  details  of  the  technique  as  she  had  already  pubUshed 
these  as  well  as  a  careful  analysis  of  the  cases  treated,  but  briefly  speaking  she  used 
nrach  cross  fire  through  eighteen  to  twenty-two  ports  of  entry,  carefully  marked  out  on 
the  patient's  abdomen  and  sacrum.  The  tiibe  was  tilted  so  that  the  central  ray  through 
each  square  area  reached  the  ovaries.  She  gave  one  series  of  two  treatments  on  two 
consecutive  days,  once  in  three  weeks.  She  worked  with  a  ^ery  hard  tube,  at  least 
9  in.  spark  gap,  and  with  4  to  5  ma.,  and  used  a  filter  of  3  mm.  aluminium.  The  pro- 
tection of  the  patient  was  extremely  thorough,  and  the  dosage  was  measured  by 
Kienbock's  strips  which  her  nurse  carefully  developed  at  a  specified  temperature  in  a 
standard  developer  for  a  specified  time.  She  had  therefore  accurate  and  permanent 
records  of  the  dosage  employed  for  each  patient.  She  had  never  seen  any  bad  effects, 
never  of  course  a  burn,  and  only  twice  any  pigmentation.  In  five  cases  there  was 
some   ■'  Rontgen-jammer." 

With  regard  to  choice  of  treatment,  the  ideal  cases  for  X-ra^'  treatment  she  had 
found  to  be  those  in  which  the  patient's  age  was  between  40  and  50,  the  tumour  not 
bigger  than  a  six  months'  pregnancy  and  the  fibroid  interstitial,  the  cliief  symptom  being 
menorrhagia.  In  siach  cases  one  could  predict  that  from  four  to  six  treatments  would 
efiect  a  cure,  that  was  to  say,  a  lasting  amenorrhoea,  an  improvement  in  the  general 
condition  of  the  patient,  and  a  shrinkage  of  the  tumour  to  at  least  half  its  original 
size,  and  with  this  a  climacteric  free  from  all  uncomfortable  symptoms. 

Again,  cases  complicated  by  grave  heart  or  lung  disease,  exophthalmic  goitre, 
asthma,  or  any  other  serious  disease,  did  well  with  X-ray  therapy,  and  indeed  in  such 
cases  she  had  X-rayed  successfully  even  when  the  tumour  reached  far  above  the 
umbilicus.     She  had  however  definitely  chosen  operative  treatment. 

1  Aiiwr.  Jonru.  Roentgenologij.  1920,  vii,  p.  379. 
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(1)  In  cases  of  submucous,  subperitoneal  and  pedunculated  fibroids. 

(2)  In  all  cases  in  which  metrorrhagia  had  led  her  to  suspect  carcinoma  of  the  body. 
(In  some  cases  she  had  done  a  diagnostic  curetting  before  deciding  on  which  treatment 

to  adopt.) 

In  all  cases  of  doubtful  diagnosis  she  had  more  than  once  mistaken  a  dermoid  cyst 
of  ovary  with  some  old  adhesions — for  a  fibroid,  and  in  one  case  she  remembered  curing 
the  menorrhagia  only  to  find  three  years  after,  that  what  she  had  taken  for  a  soft 
fibroid  was  in  reality  an  ovarian  tumour  which  of  course  had  accounted  for  the  fact  that 
there  had  been  no  shrinkage  of  the  tumour ! 

In  analysing  her  X-ray  cases  she  found  as  regarded 

(1)  Age  Incidence,  that  her  yoimgest  patient  was  35.  and  the  eldest  58.  the 
average  age  being  47. 

(2)  Occupation. — Twenty-six  were  married,  eighteen  having  had  chikben  ; 
seventeen  were  unmarried  ;  eleven  were  head  mistresses  or  matrons,  one  an  author,  one 
a  Government  official,  and  five  were  in  business  and  so  on. 

(3)  NiDnher  of  X-ray  Treatments. — The  average  nmiiber  given  was  seven;  the 
average  number  before  amenorrhoea  had  been  prodirced  was  four.  In  four  of  her  cases  a 
fresh  series  had  had  to  be  gi^'en  after  an  interval  of  some  months  ;  in  one  case,  after  ten 
months'  amenorrhoea  there  had  been  a  monthly  period  ;  in  another  after  seven  months. 
In  another  there  had  been  slight  metrorrhagia.  In  fact  both  she  and  another 
gynaecologist  had  tried  to  persuade  the  patient  to  have  hysterectomy.  She  had  refused 
but  had  allowed  her  to  do  a  diagnostic  curetting  Avhich  proved  negative.  She  had 
given  her  some  more  X-ray  treatment,  and  it  was  now  three  years  since  the  patient 
had  had  any  metrorrhagia  or  other  symptom.     She  was  in  fact  perfectly  well. 

(4)  Hystereetomij  after  X-ray  Treatment. — In  five  cases,  a  hysterectomy  had  been 
performed  after  X-ray  treatment,  one  by  another  surgeon  :  therefore  she  had  taken  the 
opportunity  of  having  sections  cut  of  the  uterus  and  ovaries. 

ia)  In  one  case,  after  nine  treatments  (2216  X),  there  had  been  symptoms  of 
abdominal  pain.  So  in  an  interval  she  had  performed  appendicectomy  and  hysterec- 
tomy. The  pathologist's  report  was  :  "  Sections  show  a  very  cellular  fibroid  ;  there  is 
no  sign  of  inflanunatory  change  and  degenerative  changes  are  also  absent." 

(6)  In  another  case,  after  seven  treatments  (2390  X),  the  report  was:  "The  large 
fibroid  had  been  cut,  and  shows  the  usual  muscle  bundles  in  a  fibrous  stroma.  There 
is  no  obvious  increase  in  the  amount  of  fibrous  tissue,  or  other  degenerati\e  change. 
The  ovary  also  shows  all  the  usual  structures  including  a  recent  corpus  luteum,  so  that 
in  this  case  the  X-rays  have  not  apparently  destroyed  the  ovarian  function.  No 
evidence  of  any  malignant  growth." 

(c)  In  another  case,  X-rays  had  cured  the  menorrhagia.  the  patient  ha\ing  had  four 
treatments  (1250  X).  She  had  remained  very  well  for  a  year,  and  then  there  was 
gastro-intestinal  trouble,  for  which  she  was  imder  a  London  physician.  In  Noveniber, 
1917,  when  Dr.  Martindale  saw  her,  she  was  emaciated,  having  lost  lA  st.  in  weight. 
She  had  some  mucous  colitis.  On  exammation  Dr.  Mai-tindale  found  slie  had  ascites 
and  symptoms  of  chronic  intestinal  obstruction.  Tiie  uterus  was  very  hard  and 
immovable.  A  London  surgeon  saw  the  patient  with  her  and  decided  to  operate.  A 
total  hysterectomy  was  performed;  the  fibroid  had  undergone  calcification  in  some 
areas.  The  intestines  were  covered  by  small  white  spots.  The  patient  died  ten  days 
after.  The  post-mortem  showed  "  dense  matting  of  all  intestines  and  masses  of 
malignant  growth,  of  omentum,  stomach  and  mesentery  ;  there  were  numerous  hard 
Ivmips  like  sago  grains.  Sections  showed  a  malignant  growth,  probably  endotheli- 
omatous  in  origin  and  apparently  primary  in  omentum."  A  similar  case  liad  occurred 
in  her  practice  last  year,  although  no  drugs  had  been  used. 

id)  In  another  case  the  patient  had  complained  of  metrorrhagia.  She  therefore  did 
a  diagnostic  curetting,  and  as  there  was  no  malignancy,  and  as  she  could  not  pre\ail 
upon  the  patient  to  let  her  do  a  hysterectomy,  she  therefore  gave  her  seven  treatments 
(2045  X).  Amenorrhcea  began  after  the  fifth  treatment,  but  as  the  jn-essure  symptoms 
continued  (incontinence  of  urine  being  the  most  troublesome)  she  at  last  prevailed  upon 
the  patient  to  let  her  do  a  subtotal  hysterectomy.  This  she  did  on  .Fune  14.  1917, 
removing  the  left  tube  and  ovary  as  \\en.     The  fibroid  uterus  weighed  5A  lb.  and  tire 
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larger  of  the  two  subperitoneal  tunioiirs  showed  degeneration.  The  sections  showed 
shnple  fibroid  growth,  no  malignancy.      She  was  now  in  excellent  health. 

(5)  Results  of  X-ray  Treatment. — With  regard  to  results  of  X-ray  treatment,  she 
had  fomid  that  in  all  the  other  cases  of  her  series,  the  patients  had  done  extremely  well. 
They  all  told  her  they  were  improving  m  health  as  the  weeks  went  by.  Probably  this 
was  primarily  due  to  the  cure  of  the  anaemia,  but  some  other  factor  must  have  been  at 
work  as  well.  She  had  recently  written  to  or  seen  all  her  cases  except  two,  and  they 
were  all  telling  her  how  well  and  energetic  they  felt,  so  nmch  so  that  on  the  whole  she 
was  of  opinion  that  a  woman  who  had  undergone  X-ray  treatment  aged  less  quickly 
than  a  woman  who  had  undergone  a  hysterectomy.  If  so,  suitable  patients  should  be 
given  the  opportmiity  of  choosing  to  midergo  X-ray  treatment  rather  than  hysterectomy, 
and  therefore,  if  possible.  X-ray  rooms,  should  be  attached  to  every  gynaecological 
clinic. 

Dr.  Heebeet  Williamson  said  that  he  believed  in  the  value  of  X-rays  and 
radio-active  substances,  not  only  in  the  treatment  of  uterine  fibroids  and  allied  con- 
ditions, but  also  in  malignant  disease.  He  foresaw  a  time — at  no  very  distant  date — 
when  the  knife  would  be  laid  aside  and  its  place  taken  by  X-ray  and  radium  therapy. 
The  treatment  was  still  empirical  ;  they  were  now  collecting  facts  from  which  general 
laws  would  ultimately  be  deduced  and  a  science  built  up.  The  essence  of  science  was 
measurement,  but  imfortunately  exact  measurement  was  at  present  impracticable, 
because  of  the  lack  of  homogeneity  of  the  rays  used  and  because  of  their  inability  to 
calculate  the  amount  of  radiation  lost  in  the  ))assage  of  the  rays  through  the  tissues 
which  intervened  between  the  skin  and  the  tmnour  in  any  given  patient.  He  regretted 
however  that  Dr.  Eden  and  Mr.  Provis  had  merely  recorded  time  exposures,  whicli  told 
nothing  as  to  the  dose  employed.  Had  they  used  either  the  X  or  the  H  umt,  or  the 
Saboiu'aud  dose,  their  records  woxild  have  been  of  greater  value  for  clinical  purposes. 

In  genei'al,  his  experience  had  been  Aery  similar  to  that  of  the  authors  of  the  paper. 
Between  August.  1919.  and  December.  1920,  eighteen  cases  of  fibromyomata  and 
chronic  metritis,  in  his  wards  at  St.  Bartholomew's  Hospital  had  been  treated  by 
his  colleague,  Dr.  Finzi.  The  cases  had  been  carefully  selected  after  consultation 
between  them ;  all  the  chronic  metritis  cases  had  been  curetted  and  the  curettings 
microscopically  examined  before  treatment  was  undeiiaken.  The  cross-fire  method  had 
been  adopted  ;  three  or  four  large  ports  of  entry  had  been  employed,  and  the  dose  used 
at  each  application  was  7  or  8  H.  Treatment  had  been  given  on  two  successive  days 
and  usuallj-  four  to  six  such  series  were  necessary  to  produce  amenorrhoea.  There  had 
been  no  untoward  results  in  this  series,  and  the  results  had  been  successful  in  approxi- 
mately 80  per  cent,  of  the  cases. 

In  selecting  cases  it  must  be  remembered  that  the  operation  of  hysterectomy  for 
fibroids  was  one  of  the  most  satisfactoiy  in  the  whole  range  of  surgery  and  possessed  the 
ad\antage  of  the  patient's  ovaries  being  left  intact.  These  two  considerations  must 
influence  them  in  choo'sing  the  treatment  for  any  given  case  and  he  recognized  ten 
groups  in  which  X-rays  should  not  be  emploj'ed  : — 

(1)  Where  the  patient  was  under  40  years  of  age. 

(2)  Where  the  tumour  could  be  enucleated  by  either  vaginal  or  abdominal  ojjeration. 
(H)   Where  changes  of  degeneration  were  present. 

(4)  Where  the  tumour  was  very  large. 

(5)  Where  there  was  evidence  of  old  or  recent  inflammation  of  the  ovaries  and 
tubes. 

(6)  Where  there  was  suspicion  of  malignancy. 

(7)  Where  there  were  severe  pressure  symptoms. 

(8)  Where  complicated  by  an  ovarian  cyst. 

(9)  Where  complicated  liy  pregnancy. 

(10.)  Where  the  patient  was  gravely  amemic  witli  a  red  l)lood  count  of  less  than  2^ 
million  and  haemoglobin  below  85  per  cent. 

He  had  seen  disastrous  results  follow  the  treatment  in  unsuitable  cases — severe 
kraurosis  vuIvje  in  young  women  ;  lighting  up  of  dormant  infections  in  the  Fallopian 
tubes  ;  acute  inflammation  with  jjeritonitis  in  degenerating  fibroids  ;  and  severe  and  in- 
tractable  haemorrhage.     To   tliis  list  must  be   added  a  case  in  which  columnar- celled 
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carcinoma  of  tlie  body  of  the  uterus  had  developed  a  year  after  the  successful  treatment 
of  fibroids.  He  had  three  times  performed  hysterectomy  in  cases  previously  treated  by 
X-rays,  and  here  his  experience  differed  from  that  of  the  authors  of  the  paper,  for  he 
had  found  dense  adhesions  in  one  case  of  cartilaginous  hardness. 

As  to  the  action  of  the  rays  he  believed  it  was  exerted  mainly  upon  the  ovaries  and 
that  the  amenorrhoea  was  produced  by  the  destruction  of  the  follicles  and  interstitial 
cells  ;  but  he  admitted  that  changes  were  also  produced  in  the  tumour,  for  histological 
examination  had  revealed  a  necrosis  of  endothelium,  a  thrombosis  in  the  smaller  vessels 
and  sometimes  a  replacement  of  muscle  by  fibrous  tissue.  He  had  never  heard  a 
satisfactory  explanation  of  the  mechanism  by  which  the  rapid  shrinkage  of  the  tumour 
was  brought  about. 

Dr.  S.  Gilbert  Scott  said  that  it  was  now  some  eighteen  years  since  the  first 
attempts  had  been  made  to  apply  X-rays  as  a  means  of  inducing  an  artificial  menopause 
and  for  relieving  symptoms  where  fibrous  and  myomatous  tumours  of  the  uterus  were 
present.  He  said  that  English  radiologists  were  sceptical  when  this  method  of  treatment 
was  advocated  by  Continental  ^\■orkers,  but  practical  experience  soon  showed  them  that 
they  had  a  very  valuable  agent  at  hand,  and  remarkable  results  had  been  achieved,  even 
in  those  days,  when  their  apparatus  and  technique  were  still  undeveloped.  Gynaecologists 
had  been  as  sceptical  as  radiologists,  and,  owing  either  to  conservatism  or  prejudice,, 
little  headway  had  been  made  in  this  country  until  recently.  The  Section  of  Obstetrics 
and  Gynaecology  appeared  to  be  taking  up  the  matter  seriously,  and  the  Conjoint 
Discussion  of  radiologists  and  gynaecologists  that  had  taken  place  last  year  at  the 
Cambridge  meeting  of  the  British  Medical  Association  showed  the  keen  interest  that  was 
now  being  shown  in  it. 

It  was  only  from  large  numbers  of  cases  that  any  definite  rules  could  be  laid  down  as 
to  which  cases  were  suitable  and  which  were  unsuitable  for  X-ray  treatment.  The 
following  conditions  should  be  observed  if  results  were  to  be  satisfactory  : — 

(1)  Whoever  carried  out  the  treatment,  whether  gynaecologist  or  radiologist,  nu;st 
have  absolute  control  over  his  technique,  dosage,  &c.  Slipshod  methods'  were  not  per- 
missible. He  must  possess  a  sufficiently  powerful  apparatus  and  must  be  familiar  with 
its  use. 

(2)  The  gyntecologist's  opinion  as  to  the  condition  was  essential  before  the  radiologist 
could  decide  whether  the  case  was  suitable  or  not.  The  ideal  method  was  for  the 
gyutecologist  and  radiologist  to  work  conjointly,  seeing  the  patient  together  in  consulta- 
tion, as  he  believed  ^\■as  now  done  at  St.  Bartholomew'^  Hospital. 

If  these  two  conditions  were  neglected,  the  results  would  be  unsatisfactory  and  the 
treatment  dangerous. 

He  would  not  repeat  his  obser^•ations  made  at  Cambridge,  but  he  did  emi)hasize  the 
control  one  had  over  the  common  menstrual  disturbances,  such  as  dysmenorrhanx.  The 
age  of  the  patient  did  not  maltsr,  as  there  was  no  need  or  risk  of  sterilization  ;  and  it 
was  easy  to  coax  the  periods  back  to  normal  in  most  cases  Avithout  the  necessity  of 
stopping  even  one.  It  was  quite  a  mistake  to  think  that  to  obtain  results  in  these  cases, 
sterilization,  whether  temporary  or  permanent,  was  necessary.  The  technique  was 
somewhat  different  to  that  used  in  fibroids,  but  that  he  would  not  now  discuss. 

Dr.  CUTHBERT  LOCKYER  said  that  the  conclusions  arrived  at  by  tlie  authors  formed 
a  judicial  svimmary  of  their  work  in  the  treatment  of  uterine  ha-morrhages  by  X-rays 
which  should  prove  of  great  value  to  every  gynaecologist.  One  effect  of  this  contri- 
bution to  the  subject  should  be  to  dispel  any  doubt  which  might  still  exist  as  to  the 
value  of  radiotherapy  in  the  treatment  of  uterine  hiemorrhage.  Scepticism  as  to  the 
helpfulness  of  X-rays  in  gynaecological  practice  might  have  largely  been  due  to  the 
extravagant  claims  made  by  Continental  authorities  who  claimed  (at  Halle  in  1913) 
100  per  cent,  of  "  cures  "  by  the  indiscriminate  use  of  the  rays  employed,  that  was  to 
say,  without  distinction  of  the  patient's  age,  the  si/e  of  the  tumour,  or  the  amount  of 
blood  lost.  He  welcomed  the  conclusions  arrived  at  by  the  authors  as  a  timely  antidote 
to  such  extravagance,  and  was  in  complete  agreement  with  them  as  regards  the 
limitations  in  the  application  of  X-rays  which  they  ha\e  laid  down.  It  would  be 
interestmg  to  hear  from  the  authors  how  these  limitations   worked  out  in  practice — 
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i.e.,  what  i^ercentage  of  the  total  cases  seen  were  deemed  suitable  for  X-rays.  Dr. 
Louisa  Maiiindale  stated  at  Cambridge  last  July  that  in  a  series  of  118  cases  of  fibroids 
twenty-five  were  left  untreated,  fifty-one  were  submitted  to  operation.  For  thirty-seven 
intensive  X-ray  therapy  was  employed,  and  in  five  others  X-ray  therajiy  was  followed 
by  hysterectomy.  This  meant  that  39'7  per  cent,  of  cases  wei^  deemed  suitable  for 
X-rays.  It  was  possible  that  Dr.  Eden  and  Mr.  Provis  had  worked  within  narrower 
limits,  since  in  their  treatment  of  fibroids  they  limited  the  size  of  the  tumours  to  the 
mnbilical  level.  In  reference  to  dosage,  he  was  disappointed  that  the  authors,  wliilst 
using  the  Kienbock  strips,  declined  to  state  the  amount  of  rays  used  in  X  xuiits,  so 
as  to  bring  the  expression  of  their  dosage  into  line  with  that  of  other  observers.  Dr. 
Martindale  told  them  that  in  her  series  of  fifty-one  cases  the  average  dose  was  2971  X, 
and  naturally  one  would  like  to  laiow  how  this  compared  with  the  dosage  of  total-time 
exposures  mentioned  h\  the  authors.  From  the  discussion  at  Cambridge  it  was  clearly 
sho%A"n  that  radiologists  themselves  differed  in  opinion  as  to  the  relative  accuracj^  or  in- 
accuracj'  of  the  photographic  tests  of  dosage.  In  spite  of  this  it  would  seem  that  the 
same  test  used  by  all  would  give  figures  of  distmct  helpfulness.  One  case  of  out- 
standing interest  ^\"as  that  of  a  woman  aged  40,  whose  condition  was  diagnosed  as 
chronic  metritis  with  impaired  mobility  of  the  uterus.  Six  weeks  after  the  conclusion  of 
her  treatment  intestinal  irritability  became  apparent,  and  continued  until  operation  some 
six  and  a  half  months  later.  It  was  found  that  both  tubes  were  inflamed,  and  one  was 
puinilent.  A  pocket  of  pus  was  found  in  adhesions  between  utenis  and  rectum.  The 
authors  suggested  that  an  ascending  infection  occurred  after  the  conclusion  of  the 
radiotherapy,  for  which,  of  course,  the  period  of  eight  months'  would  allow  sufficient 
time.  There  seemed  to  be  two  other  alternatives:  (1)  That  the  X-rays  caused  ulcera- 
tion of  the  rectum  ;  (2)  that  the  "  impaired  mobility  of  the  uterus  "  was  evidence  of 
i:)elvic  inflammation  existing  when  first  seen,  and  which  contra-indicated  the  use  of 
X-rays  altogether. 

Dr.  Agnes  Savill  said  that  it  was  her  custom  when  treating  fibroids  by  X-ray. 
to  divide  the  abdomen  into  six  areas,  two  central  and  two  lateral,  and  give  one 
filtered  pastille  dose  on  each  area  on  two  successive  days,  iuunediately  after  the  period, 
for  three  months.  A  fourth  time  was  sometimes  required.  X-ray  sickness  could  only 
be  avoided  by  giving  a  small  number  of  exposures,  and  in  future  she  intended  to  trj'  the 
method  which  was  so  successful  with  Beclere  in  Paris — the  abdomen  divided  into 
two  large  areas  with  a  diameter  of  about  4  in.,  one  filtered  pastille  dose  being  given  on 
each  area  each  week  for  eight  weeks.  She  did  not  care  to  administer  X-ray  for 
protracted  hsemorrhage  in  women  under  40.  For  these,  uterine  ionization  with  copper 
was  preferable,  administered  according  to  the  method  introduced  by  the  late  Dr.  Sloan 
of  Glasgow.  Recently  she  had  had  a  girl  aged  23,  who  had  been  ciu-etted  twice  and 
cauterized  once  on  account  of  protracted  periods  lasting  for  several  months.  After  each 
operation  there  had  been  amenorrhcea  for  several  months,  bv;t  when  the  periods 
recommenced,  the  haemorrhage  had  been  as  profuse  as  before.  She  was  brought  to 
Dr.  Savill  as  a  last  resort  before  a  specialist  decided  to  perform  hysterectomy.  After 
ten  applications  administered  two  and  three  times  a  week,  she  was  cured.  Dr.  Savill 
saw  her  fifteen  months  later  when  the  patient  told  her  she  had  had  nonnal  periods 
ever  since.  Another  patient,  aged  34,  was  similarly  cured  of  twelve  years'  profuse 
periods  lasting  two  weeks  each  month. 

Dr.  Eden  (in  reply)  said  that  he  considered  it  a  very  important  point  that 
practically  all  the  speakers  were  in  general  agreement  with  the  authors  as  to  the  kind 
of  case  which  was  suitable  for  X-ray  treatment.  There  was  this  important  difference 
between  treatment  by  radium  as  advocated  by  Dr.  Blacker  and  treatment  by  X-raj's, 
viz.,  that  the  former  was  an  operative  method  while  the  latter  was  non- operative. 
In  using  radium  for  intra-uterine  application  it  was  necessarj'  to  dilate  the  cervix  mider 
general  ansesthesia,  and  Dr.  Blacker  also  advocated  diagnostic  curetting  to  exclude 
malignant  disease.  This  procedure  might  have  to  be  repeated  a  second  or  third  time, 
and  it  seemed  to  him  that  if  all  this  operative  interference  had  to  be  practised  one 
might  as  well  remove  the  uterus  at  once  and  make  an  end  of  it.  X-ray  treatment 
avoided  operative  measures  altogether,  and  therein  it  was  to  be  prefeiTed  to  radium 
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in  the  case  of  women  who  dreaded  the  operative  ordeal  ^ery  much.  He  was  quite 
unconvinced  by  the  arguments  made  in  the  discussion  that  X-ray  treatment  caused 
pelvic  adhesions  to  form  of  a  particulai'ly  dense  character,  which  made  subsequent 
operation,  if  that  should  prove  necessary,  more  formidable.  The  fact  was  that 
adhesions  equally  dense  and  troublesome  had  been  met  with  frequently  in  cases  which 
had  never  been  near  an  X-ray  tube,  and  the  matter  would  have  to  be  gone  into  much 
more  carefully  before  it  could  be  regarded  as  settled.  X-ray  treatment  was  still  in  the 
experimental  stage,  and  a  good  deal  of  information  was  still  required  with  regard  to 
the  remote  effects,  and  the  action  of  the  rays  on  normal  tissues. 

Mr.  Provis  (in  reply)  said  that  he  did  not  think  that  radium  was  a  safer  agent  to 
use  than  X-rays  or  that  it  was  easier  to  control  an  X-ray  tube  than  it  was  to  control 
a  tube  of  radium.  He  thought  by  having  numerous  ports  of  entry  for  the  rays  one 
safeguarded  the  skin  more  adequatelj-,  for  each  port  of  entry  was  only  irradiated  for 
ten  minutes  at  a  time.  The  question  of  dosage  he  agreed  was  unsatisfactory,  but  that 
until  some  more  certain  method  of  measimng  the  dose  had  been  discovered  it  was 
better  to  adopt  the  time  exposure  as  a  measure  of  the  dose  given.  He  did  not  think 
that  the  X-ray  in  its  present  experimental  stage  should  be  used  in  the  treatment  of 
menorrhagia  or  dysmenorrhoea  in  young  women. 
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Two  Cases  of  Sarcoma  of  the  Uterus  with  Specimens  and 
Microscopical  Sections.^ 

By  H.  EussELL  Andrews,  M.D. 

(ABSTRACT.) 

(1)  A  SINGLE  lady,  aged  65,  had  been  examined  twelve  years  previously  by 
a  competent  observer  and  told  that  she  had  a  uterine  tibroid,  which  was  causing 
no  trouble.  Six  years  ago  the  tumour  was  the  size  of  an  orange  and  could  not 
be  felt  on  abdominal  examination.  After  symptoms  and  signs  indicative  of 
rapid  growth  and  malignancy,  extending  over  a  period  of  about  three  months, 
I  removed  a  large  sarcomatous  tumour  from  the  uterus,  which,  although  it 
appeared  to  be  very  malignant,  was  almost  entirely  enclosed  in  a  capsule. 
The  uterus  contained  no  other  tumour.  There  seemed  to  be  no  doubt  that 
a  uterine  fibroid  had  become  sarcomatous. 

(2)  In  the  second  case,  a  necrotic  sarcoma  of  the  uterus,  a  large  amount  of 
a  jelly-like  discharge  passed  into  the  peritoneal  cavity  through  a  hole  in  the 
posterior  surface  of  the  uterus.^ 

DISCUSSION. 

Dr.  Herbert  Spen'cer  showed  a  specimen  from  a  patient  aged  65  ;  he  said  it  was 
clearly  a  sarcoma  developing  in  a  submucous  myoma.  He  had  pubHshed  two  similar 
cases  in  the  Proceedings  of  the  Society.  It  was  this  tendency  to  sarcoma  that  led  him 
to  abandon  amputation  of  the  uterus  for  myoma  in  favour  of  total  hysterectomy. 
Sarcoma  of  the  iiterus,  though  rare,  was  undoubtedly  commoner  than  some  gynaecologists 
thought ;  he  had  found  it  in  6  per  cent,  of  cases  of  myoma,  and  Bumm  put  the  figure 
as  high  as  12  per  cent. 

Dr.  Herbert  "Williamson  said  that  the  specimens  demonstrated  that  fibro- 
myomata  could  undergo  a  mahgnant  change  years  after  the  menopause  ;  and  that  the 
doctrine  that  these  tumours  were  milikely  to  be  dangerous  after  that  tune  was 
fallacious.  In  a  case  shown  by  himself  and  Dr.  Griffith  in  1906,  there  was  evidence 
that  the  mahgnant  growth  had  its  origin  in  the  muscle  fibres,  and  Dr.  Andrews' 
specimen  supported  this  view. 

Dr.  Andrews  (in  reply)  said  that  if  Bmnm's  assertion,  quoted  by  Dr.  Spencer, 
that  sarcoma  developed  in  12  per  cent,  of  fibroids  was  correct  they  would  have  to 
modify  their  practice  and  remove  all  fibroids  from  middle-aged  or  elderly  women 
whether  they  w^ere  causing  trouble  or  not. 

Lipomatosis  of  the  Stroma  of  a  Uterine  Fibromyoma. 
By  H.  EussELL  Andrews,  M.D. 

The  patient  was  a  multipara  aged  38.  Since  a  miscarriage  four  or  five 
years  before  she  was  sent  to  me  she  had  had  excessive  bleeding  at  the  monthly 
periods,  increased  in  severity  during  the  last  two  years.     The  abdomen  had 

J  At  a  meeting  of  the  Section,  held  March  3,  1921. 

-  The  full  report  of  this  communication,  together  with  the  rej-ort  of  the  Patliology  Committee, 
will  be  published  later. 
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been  increasing  in  size  for  a  year  or  more.  For  two  montlis  there  had  been 
swelling  of  the  legs  and  puffiness  of  the  face  in  the  mornings.  She  was  gravely 
anaemic,  lemon-yellow  in  colour.  The  hemoglobin  was  20  per  cent.,  colour 
index  3,  red  corpuscles  3,100,000.  The  urine  contained  albumin  but  no  casts. 
A  large  tumour,  apparently  a  tense  cyst,  rose  out  of  the  pelvis  to  a  point  above 
the  umbilicus.  The  cervix  was  almost  out  of  reach,  and  a  soft,  apparently 
fluctuating,  swelling  bulged  deeply  into  the  pelvis.  The  tumour  was  so  soft 
that  my  resident  physician  thought  at  first  that  it  was  a  distended  bladder, 
and  after  passing  a  catheter  thought  that  it  was  an  ovarian  cyst.  I  thought 
that  it  was  a  degenerate  fibroid.  After  two  and  a  half  weeks  the  patient's 
general  condition  had  improved  a  little,  so  I  opened  the  abdomen  and 
performed  subtotal  hysterectomy,  removing  one  ovary  which  was  enlarged. 
The  cavity  of  the  uterus  was  enormously  enlarged  by  a  tumour  in  the 
posterior  wall.  The  tumour  in  its  fresh  state  was  8  in.  in  diameter.  On 
section  it  was  a  mass  of  golden  yellow  fat  with  a  few  white  fibrous  areas 
towards  the  centre.     The  patient  made  an  uninterrupted  recovery. 

Description  of  the  tumour  after  it  had  shrunk :  A  uterus  removed  through 
the  cervix,  wnth  a  contained  tumour  forming  a  mass  15  cm.  from  above  down 
by  17  cm.  by  14  cm.  The  uterus  has  been  slit  up,  and  the  tumour  bisected 
and  fixed  in  formalin.  The  tumour  is  rounded  and  as  far  as  can  be  accurately 
measured  in  its  present  bulged  state  is  about  14  cm.  diameter.  It  lies  in, 
and  occupies  the  posterior  wall  of  the  body.  It  bulges  into  the  cavity,  and 
apparently  filled  it ;  the  cavity  being  convex  anteriorly,  and  stretched  over 
the  tumour.  The  endometrium  is  smooth,  grey,  and  thinned  out  over  the 
tumour,  slightly  thicker  elsewhere.  Cavity  13  cm.  by  13  cm.  Wall  of  uterus 
from  1'8  to  2'5  cm.  thick.  The  cut  surface  of  the  tumour  bulges,  and  is  bright 
yellow  and  translucent.  Tumour  is  elastic  and  tough  ;  it  looks  like  lipomatous 
tissue.  There  are  a  few  slits  in  it,  and  a  few  white  fibrous  areas  towards  its 
centre.  It  is  everywhere  enclosed  l)y  a  thickness  of  at  least  1  cm.  of 
muscularis.     It  contains  a  few  follicular  cysts  up  to  1'5  by  1  cm. 

Microscopical  sections  :    Intramuscular  leio-myo-lipoma  of  uterus. 

I  think  that  there  may  be  some  difference  of  opinion  about  the  manner 
in  which  fat  became  deposited  in  this  tumour.  In  some  places  the  fat  can  be 
clearly  seen  to  be  in  the  connective  tissue.  In  other  places  there  are  small 
groups  of  unaltered  muscle  fibres  lying  surrounded  by  fat.  I  should  have  been 
content  to  call  the  tumour  a  fibro-myo-lipoma  of  the  uterus,  but  Professor 
Turnbull  says,  "  I  should  call  the  condition  '  lipomatosis  of  the  stroma  of 
an  intramural  fibro-leio-myoma  of  the  uterus.'  It  is  an  example  of  fatty 
infiltration  of  fibrous  tissue." 

Mr.  Palmer  has  kindly  supplied  me  with  a  description  of  the  microscopical 
appearance  of  the  tumour :  "  The  section  is  taken  from  the  centre  of  the 
tumour.  The  greater  part  of  the  section  is  occupied  by  lipomatous  tissue. 
The  fat  is  deposited  as  a  large  single  globule  which  fills  the  cell.  There  are 
also  areas  and  strands  of  tissue  partly  or  completely  free  from  fat  cells. 
In  these  areas  the  muscle  fibres  are  sparse  and  lie  in  a  matrix  which  is  to  a 
large  extent  homogeneous  and  stained  yellow,  but  contains  delicate  yellow 
and,  less  abundant,  pink  fibrils.  The  appearances  are  those  of  an  oedematous 
fibromyoma.  Very  small  areas  of  such  oedematous  fibromyomatous  tissue  are 
seen  between  fat  cells  of  the  lipomatous  tissue.  Further,  single  muscle  fibres 
or  small  groups  of  -muscle  fibres  frequently  lie  between  the  fat  cells  of  the 
lipomatous  tissue.  These  appearances  favour  the  view  that  it  is  the  cells  of 
the  interstitial  tissue  that  have  become  lipomatous  cells." 
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DISCUSSION. 

Dr.  Herbert  Williamson  said  that  it  was  an  interesting  specimen  and  whatever 
name  was  given  to  tlie  appearances  here  seen  the  condition  was  httle  if  anything  in 
common  with  the  ordinary  fatty  degeneration  of  muscle  and  connective  tissue  cehs. 
Last  year  Mr.  Brockman  and  he  read  a  paper  before  that  Section  upon  a  similar  case, 
under  the  title  of  ''  Fibro-myo-lipoma  of  the  Uterus,"  and  gave  reasons  for  rejecting^ 
the  views  put  forward  bj'  Dr.  Lockyer  in  his  classical  work  on  "  Fibroids  and  Allied 
Tumours."  They  re-examined  Dr.  Lockyer's  specimen  and  concluded  that  the  large  fat 
globules  were  not  within  but  were  lying  upon  the  muscle  fibres  and  had  been  dissolved 
out  of  the  lipoma  cells  in  the  preparation  of  the  sections.  Dr.  Williamson  saw  no 
difficulty  in  accepting  the  view  that  the  fat  cells  originated  from  the  eomiective  tissue 
cells  of  the  fibroid,  because  the  development  of  sarcoma  cells  from  the  muscle  fibres 
had  already  been  proved.  The  question,  however,  was  not  definitely  settled,  for  no 
one  had  yet  succeeded  in  discovering  in  these  tumours  forms  intermediate  between  the 
typical  fibrous  tissue  and  the  typical  signet-ring  fat  cell. 

Mr.  P.UjMER  said  that  his  experience  in  cuttmg  sections  of  the  fattj'  fibroid  shown 
was  the  same  as  that  of  Dr.  Williamson  in  cutting  sections  of  other  similar  tiunoui's. 
The  fat  globules  invariably  spread  over  the  section  and  at  first  sight  appeared  as  though 
they  might  be  in  the  muscle  cells,  but  examination  showed  that  the  fat  globules  were 
actually  lying  on  the  section  and  that  the  muscle  cells  contained  no  fat.  They  had  not 
seen  any  transition  forms  in  this  tumour.  The  comiective  tissue  cells,  which  contained 
fat,  were  completely  filled  by  a  single  large  globule.  They  used  the  term  "Lipomatosis" 
because  the  microscopic  picture  closely  resembled  that  of  connective  tissue  cells  in 
other  regions  when  they  were  completely  infiltrated  by  fat. 

The  President  said  that  demonstration  of  the  structure  of  this  rare  tumour  had 
been  excellent,  and  he  agreed  with  Dr.  Russell  Andrews  in  his  interpretation ;  his  own 
opinion  was  that  in  this  instance  fatty  degeneration  of  the  fibroid  might  be  excluded. 

Dr.  Andrews  (in  reply)  said  that  he  thought  that  in  his  tumour  the  process  was 
too  far  advanced  for  one  to  expect  to  find  transition  stages  of  deposition  of  fat  in  the 
comiective  tissue  cells.  To  prove  that  the  condition  was  one  of  gradual  deposition 
of  fat  in  the  connective  tissue  cells  it  would  be  necessary  to  examine  a  tumour  in 
which  the  change  was  not  so  far  advanced. 

Acute  Puerperal   Salpingo-peritonitis. 
By  Aleck  W.  Bouene,  M.B.,  B.Ch.,  F.K.C.S. 

This  paper  is  a  record  of  personal  observations  of  a  disease  of  which  I 
have  seen  and  treated  many  examples  during  the  last  year  or  so.  It  is  necessary 
to  explain  the  name  I  have  adopted  for  a  well-known  condition.  "  Salpingitis  " 
is  not  enough,  while  "  salpingo-oophoritis  "  is  often  wrong,  especially  early  in 
the  disease,  but  "  salpingo-peritonitis  "  duly  emphasizes  the  essential  peri- 
toneal factor  in  the  pathology  and  treatment.  Further,  I  am  chiefly 
concerned  with  acute  salpingitis,  occurring  in  a  previously  healthy  tube, 
which  appears  to  me  to  be  more  common  than  is  generally  supposed,  and 
which  gives  rise  to  the  characteristic  clinical  picture  about  to  be  described. 

If  the  condition  is  an  exacerbation  of  previous  tubo-ovarian  disease, 
such  chronic  changes  must  of  necessity  have  been  slight  for  pregnancy  to 
have  occurred,  and  any  such  exacerbation  largely  takes  on  the  form  of  an 
acute  suppurative  salpingitis  of  recent  origin.  Acute  puerperal  salpingitis 
differs  in  so  many  aspects  from  that  of  non-puerperal  origin,  particularly  as 
regards  the  physical  signs  and  treatment,  that  it  should  be  considered  as  a 
separate  disease. 

The  general  physiological  state,  together  with  perhaps  an  altered  resistance 
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to  infection,  are  important  factors,  distinguishing  the  puerperal  from  the 
non-puerperal  woman,  but  the  fundamental  dift'erence  which  is  responsible 
for  its  individual  consideration  is  anatomical ;  it  lies  in  the  peculiar  anatomical 
conditions  of  the  abdomino-peivic  organs  during  the  first  fortnight  after 
labour.  Essentially,  the  tubes  are  abdominal  and  not  pelvic  organs,  and  they 
are  usually  affected  before  they  have  reached  their  normal  positions  in  the 
pelvic  cavity. 

By  the  end  of  the  first  week  when  symptoms  are  generally  manifested,  the 
tubes  lie  at,  or  just  above  the  pelvic  brim,  in  relation  with  the  iliac  vessels, 
while  the  ovaries  are  placed  below,  just  within  the  pelvis,  and  applied  to  its 
lateral  walls.  The  former  are,  therefore,  outside  the  limitation  of  the  pelvic 
basin,  and  are  surrounded  by  coils  of  small  intestine  ;  this  considerably  alters 
the  results  which  will  follow  the  escape  of  pus  from  the  abdominal  ostia,  as 
compared  with  a  similar  tubal  condition  in  which  the  tubes  are  lodged  within 
the  pelvic  cavity.  In  the  latter  case,  as  is  well  known,  the  resulting  abscesses 
are  strictly  circumscribed  in  the  pouch  of  Douglas,  and  the  whole  inflammatory 
area  tends  to  be  roofed  in  and  delimited  by  the  omentum  or  small  intestine. 
General  extension  of  the  infection  into  the  abdominal  peritoneum  is  unusual, 
and  the  symptoms  and  signs  are  correspondingly  localized.  Eesolution  is  a 
frequent  result,  the  patient  recovers  without  operation,  and  may  regain  a  fair 
state  of  health.  But  conditions  differ  in  puerperal  salpingitis.  The  abdominal 
situation  of  the  tubes  is  the  cause  of  an  abdominal  as  opposed  to  a  pelvic 
peritonitis,  since  it  allows  the  outpouring  of  pus  amongst  the  coils  of  small 
intestine  at  or  just  above  the  level  of  the  sacro-iliac  joint,  and  herein  lies  the 
essential  difference  between  the  two  varieties  of  salpingitis,  a  difference  which 
is  manifest  as  much  in  the  physical  signs  exhibited  as  in  the  treatment 
required.  Further,  the  hyperismic  condition  of  the  uterus  and  appendages 
during  the  puerperium  will  also  share  in  modifying  the  gravity  of  the  symptoms 
and  the  rapidity  of  their  course. 

The  involution  of  the  uterus  appears  to  be  arrested  in  all  these  cases  at  a 
point  at  which  the  fundus  extends  about  halfway  between  the  symphysis  and 
the  umbilicus.  This  may  be  due  to  the  presence  of  infection  within  its  cavity 
or  possibly  to  a  neighbouring  active  suj^puration  in  the  tubes,  but  the  important 
result  is  that  the  tubes  are  maintained  at  their  high  level  at  or  above  the  brim 
of  the  pelvis  for  a  considerable  time  after  the  inception  of  the  disease.  More- 
over, the  large  uterus  nearly  fills  the  pelvic  cavity  and  affords  a  fixed  point 
comparatively  high  up  in  the  abdomen  proper  for  the  development  of  adhesions 
with  other  parts. 

The  morbid  anatomy  is  well  seen  when  operation  is  undertaken  in  the  acute 
stage.  The  tubes  are  seen  to  be  greatly  congested  and  oedematous,  especially 
the  ampullary  portion,  while  the  fimbriae  are  protruding,  and  the  ostium  is 
discharging  pus.  The  isthmus  may  appear  to  be  quite  normal  or  swollen  to  a 
less  extent.  Any  adhesions  at  first  are  light  and  easily  separated,  often  being 
due  to  flakes  of  recent  lymph,  and  chiefly  involving  adjacent  coils  of  small 
intestine  and  part  of  the  caecum  or  pelvic  colon. 

The  abdominal  ostium  frequently  opens  into  a  small  abscess  cavity  walled 
in  by  the  adherent  coils  and  situated  at  first  just  in  front  of  and  above  the 
sacro-iliac  joint.  Later,  when  suppuration  has  extended,  it  tends  to  pass 
forward  along  the  brim  of  the  pelvis  towards  the  uterine  cornu,  and  is  shut  in 
from  above  by  the  omentum  ;  or  the  pus  may  even  come  into  relation  with  the 
abdominal  wall,  and  I  have  seen  eruption  of  the  abscess  through  the  parietal 
peritoneum  into  the  layer  of  fat  beneath  the  rectus. 
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It  is  noteworthy  that  the  pouch  of  Douglas  early  becomes  obliterated  in 
nearly  every  case  by  a  light  adhesion  of  its  anterior  and  posterior  walls,  ex- 
tending to  the  depths  of  the  fossa,  and  eventually  preventing  the  formation  of 
a  deep  abscess.  This  point  is  of  considerable  importance  both  as  regards  the 
physical  signs  and  the  technique  of  the  operation,  for  it  is  in  sharp  contrast  to 
the  condition  present  in  oi'dinary  non-puerperal  salpingitis,  when  inflammatory 
collections  appear  at  the  lowest  part  of  the  pouch.  In  puerperal  salpingo- 
peritonitis invasion  of  the  pouch  of  Douglas  is  secondary  to  the  extension  of 
pus  from  the  primary  focus  at  the  ostium  of  the  tube  as  it  burrows  from  above 
downwards  along  the  postero-lateral  wall  of  the  pelvis.  It  is  only  at  the 
delayed  operations  that  the  fossa  is  found  to  contain  an  abscess,  and  then  not 
in  its  depth,  but  spreading  from  the  infected  ovary.  Similarly  the  utero- 
vesical  pouch  may  be  effaced  in  whole  or  part  by  the  adhesion  of  the  bladder 
to  the  anterior  uterine  wall. 

A  secondary  condition  sometimes  found  in  cases  operated  on  at  a  later  date 
is  a  cellulitis  of  the  upper  part  of  the  broad  ligament  which  has  spi'ead  forward 
from  the  mesosalpinx  to  involve  the  tissue  beneath  the  round  ligament.  Under 
these  circumstances  the  upper  part  of  the  broad  ligament  becomes  an  indu- 
rated dome-shaped  mass,  limited  behind  by  the  tube  and  in  front  by  the  round 
ligament,  presenting  an  upper  triangular  surface  having  its  apex  at  the  uterine 
cornu.  Later  the  infection  affects  the  cellular  tissue  in  front  of  the  round 
ligament,  which  then  takes  up  a  position  riding  over  the  convex  surface  of 
the  cellulitis.  '  It  is  common  also  for  the  inflammatory  process  to  extend 
over  the  pelvic  brim  into  the  iliac  fossa,  and  also  along  the  infundibulo-pelvie 
ligament  as  in  ordinary  parametritis.  A  mild  degree  of  oedema  is  common 
in  the  mesosalpinx  in  the  earliest  cases,  but  it  may  be  the  forerunner  of  an 
extending  cellulitis,  as  I  have  stated.  "When  suppuration  occurs  here  it  tends 
to  point  just  external  to  the  uterine  cornu  in  the  angle  between  the  round 
ligament  and  the  tube.  It  is  this  which  sometimes  accounts  for  the  firm 
adhesion  of  the  uterine  cornu  to  the  omentum  or  abdominal  wall,  and  fur- 
nishes an  important  physical  sign  in  the  shape  of  a  localized  point  of  exquisite 
tenderness  just  external  to  the  lateral  edge  of  the  uterus. 

Suppuration  of  the  ovary  can  arise  in  three  ways.  First,  it  may  be  a  late 
result  of  acute  purulent  salpingitis  after  adhesion  with  it  has  occurred,  as  is 
commonly  seen  in  the  gonococcal  cases ;  secondly,  it  may  be  an  exacerbation 
of  an  old  condition  of  salpingo-oophoritis  ;  and,  thirdly,  it  may  proceed  from 
the  wall  of  the  gut  by  direct  extension.  This  is  the  only  explanation  I  can 
give  of  a  case  upon  which  I  recently  operated-  The  tubes  in  this  patient  were 
perfectly  normal,  lying  just  above  the  pelvic  brim,  but  the  left  ovary,  which  was 
not  the  subject  of  old  inflammation  or  adhesions,  was  fixed  by  its  convex 
border  to  the  pelvic  colon,  which,  at  this  point,  was  indurated  and  osdematous. 
On  separating  the  two  a  small  collection  of  about  half  a  drachm  of  pus  was 
liberated.  Evidence  of  the  gut  as  a  direct  channel  of  infection  is  also 
supplied  by  another  case  of  suppurative  salpingo-peritonitis,  where  Bacillus 
coli  was  grown  only  from  the  peritoneal  abscess,  and  not  from  the  tube  or 
uterus,  which  yielded  streptococcus  and  gonococcus  respectively. 

The  spread  of  pus  infection  to  the  normal  ovaries  is  a  serious  matter,  as  it 
is  difficult  to  eradicate  when  once  established,  short  of  removing  the  organ. 
Moreover,  it  is  ovarian  infection  in  these  cases  which  is  the  starting  point  of 
a  descending  suppuration.  The  first  mass  that  can  be  felt  by  vaginal  or  rectal 
examination  is  the  infected  ovary  surrounded  l)y  adherent  coils  or  omentum. 
From    this    initial  peri-ovarian  abscess   pus    spreads    downwards   to    form    a 
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collection  in  the  para-rectal  fossa.  Later  the  ovary  can  be  felt  as  an  enlarged 
mass  due  to  its  containing  an  intra-ovarian  abscess. 

The  subsequent  morbid  anatomical  changes  can  be  studied  during  the 
delayed  operations.  Then  it  is  seen  that  the  chief  change  has  been  tlie  forma- 
tion of  dense  adhesions  involving  all  the  pelvic  organs  together  with  the 
omentum  and  intestine.  Especially  are  the  tubes  and  ovaries  firmly  bound 
down  to  the  large  uterus  and  pelvic  brim.  Suppuration  tracks  in  all  directions, 
causing  large  peritoneal  abscesses,  and  the  ovary  may  be  converted  into  a  large 
pus  sac.  General  suppurative  peritonitis  appears  to  be  rare  as  the  result  of 
purulent  salpingitis,  though  we  know  that  it  is  not  uncommon  in  trauma  of 
the  uterus  in  labour  or  abortion,  and  it  is  sometimes  seen  in  septicaemia. 

The  bacteriological  examinations  of  my  cases  have  been  too  few  to  justify 
any  conchision  in  this  respect,  but  four  cases  have  all  grown  streptococci,  with 
gonococci  once,  and  Bacillus  coli  also. 

Regarding  the  cause  of  the  disease  we  know  that  it  is  due  either  to 
extension  of  organisms  along  the  tube  from  the  infected  uterus,  or  to  an 
exacerbation  of  previous  salpingo-oophoritis,  which  must  necessarily  have  been 
only  slight  in  degree,  or  unilateral.  That  extension  of  organisms  does  frequently 
occur  is  certain,  and  is  easily  understood.  But  I  believe  that  the  disease  is 
sometimes  caused  by  organisms  that  have  lain  dormant  for  a  long  time  in 
otherwise  perfectly  normal  tubes,  and  the  following  case  proves  this. 

Some  two  years  ago  a  patient  underwent  a  Caesarean  hysterectomy  at  the 
commencement  of  labour,  deliberately  undertaken  by  Mr.  C.  ^'.  G.  Bryan  at 
St.  Mary's  Hospital.  The  tubes  were  divided  and  ligatured  in  the  ordinary 
way  at  the  uterine  cornua.  The  convalescence  was  normal  and  undisturbed 
till  the  end  of  a  week,  when  she  developed  signs  of  acute  lower  abdomen  illness. 
We  reopened  the  abdomen  together,  and  found  both  tubes  in  a  state  of  acute 
purulent  salpingitis,  with  pus  leaking  from  them  into  the  usual  peritoneal  abscess 
cavities  situated  around  the  abdominal  ostia.  The  tubes  showed  absolutely  no 
trace  of  old  adhesions,  and  the  fimbriae  were  separate  and  protruding  around 
the  ostium  as  a  result  of  oedema.  Moreover,  Mr.  Br^»an  assured  me  that  there 
was  at  the  first  operation  no  sign  of  salpingo-oophoritis. 

This  case  proves  conclusively  that  the  disease  can  arise  entirely  .inde- 
pendently of  post-partum  uterine  infection,  for  here  there  was  no  uterus  at  all; 
and  also  that  potentially  dangerous  microbes  can  lie  quiescent  in  an  apparently 
normal  tube.  I  believe  also  that,  ordinarily,  the  tube  can  inhibit  the  gi'owth 
of  microbes  within  its  lumen  at  ordinary  times  ;  for  instance  I  have  succeeded 
in  growing  streptococci  from  the  peritoneal  abscess  cavity  around  the  tube 
and  from  the  uterus,  but  have  failed  to  cultivate  a  microbe  from  the  pus  within 
the  tu^be  in  the  same  patient.  But  during  the  puerperium  this  defensive 
mechanism — if  there  be  any,  in  fact — appears  to  deteriorate,  and  allow  an 
outburst  of  organismal  growth  previously  held  in  check. 

The  symptoms  are  those  commonly  complained  of  in  an  acute  lower 
abdominal  peritonitis,  and  therefore  call  for  little  comment.  A  few  points, 
however,  may  be  emphasized.  Like  acute  appendicitis,  pain  precedes  every- 
thing, and  is  rapidly  followed  by  a  slowly  rising  temperature  becoming  102°  or 
103*^  F.  on  the  third  or  fourth  day,  with  a  pulse  following  suit.  Vomiting  is 
not  a  feature  in  the  early  cases.  An  interesting  and  indicative  symptom, 
occasionally  present,  consists  in  retention  of  lu'ine  or  painful  micturition. 
This  is  specially  seen  in  cases  in  which  a  cellulitis  has  developed  secondarily 
to  the  salpingitis  involving  the  upper  part  of  the  broad  ligament  and  extending 
forwai'd  beneath  the  round  ligament  to  the  neighbourhood  of  the  bladder.     If 
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the  patient  is  not  operated  upon  there  is  a  persistent  fever  -with  chronic  pain 
and  wasting  ;  she  slowly  goes  downhill,  develops  cardiac  weakness,  and  becomes 
bedridden. 

The  physical  signs  require  more  detailed  description.  In  the  early  stages 
the  abdomen  is  not  truly  rigid,  and  there  is  nothing  but  tenderness  fairly 
accurately  localized  to  a  point  about  2  in.  below  and  external  to  the  umbilicus — 
i.e.,  over  the  posterior  part  of  the  lateral  brim  of  the  pelvis.  The  fundus  uteri 
can  be  felt  rising  about  2  in.  above  the  symphysis.  It  may  or  may  not  be 
tender  at  first,  but  later  it  becomes  so,  especially  if  adhesions  become  attached 
to  the  cornua  or  if  a  secondary  cellulitis  develops. 

After  a  week  or  more  it  is  not  unusual  to  find  a  mass  in  the  hypogastrium 
to  one  side  of  the  fundus  uteri.  Excepting  cellulitis,  which  is  felt  immediately 
above  Poupart's  ligament,  such  a  tumour  is  nearly  always  due  to  adherent 
omentum  and  coils  of  distended  gut.  Later,  as  sui^puration  spreads,  there  is 
true  rigidity  and  tenderness  of  the  whole  hypogastrium,  with  extension 
upwards  over  the  ovarian  veins,  if  thrombosis  of  these  vessels  has  taken 
place. 

By  way  of  the  vagina  the  signs  are  difficult  to  appreciate,  for  the  primary 
changes  are  not  in  the  pelvis  and  the  gentlest  manipulation  causes  pain.  The 
uterus  can  be  felt  enlarged,  with  limited  mobility  soon  developing,  and  later 
complete  fixity.  In  the  first  few  days  it  is  symmetrically  disposed  in  the 
pelvis,  but  later  it  may  be  displaced  laterally  by  secondary  cellulitis,  and  the 
displacement  is  towards  the  side  which  is  afi'ected. 

During  the  first  week  there  may  be  little  or  nothing  felt  in  the  lateral 
fornices,  but  later  an  indefinite  tender  mass  can  l)e  felt  very  high  up  in  the 
postero-lateral  region  which  is  lai-gely  made  up  of  the  ovary  surrounded  by 
adherent  coils  enclosing  jjus.  The  accessible  part  of  Douglas's  pouch  seldom, 
if  ever,  contains  anything,  though  by  the  vagina  the  posterior  portion  of  the 
lower  part  of  the  uterine  body  may  give  the  impression  of  a  tumour,  because 
it  tends  to  bulge  backwards  immediately  above  the  cervix.  By  far  the  best 
palpation  of  the  pelvis  is  obtained  by  rectal  examination.  High  up  on  one  or 
both  sides  the  early  composite  swelling  can  be  made  out  fairly  early,  becoming 
larger  and  more  distinct  as  time  passes. 

A  swelling  high  up  in  the  broad  ligament  disturbing  the  position  of  the 
uterus  is  probably  a  mass  of  secondary  cellulitis. 

The  treatment  of  this  disease  is,  perhaps,  the  most  interesting  part  of  its 
discussion.  "Whether  or  not  operation  should  be  done  is  a  question  less 
contentious  than  when  it  should  be  done.  In  the  great  majority  of  these 
patients  there  is  no  doubt  that  operation  is  necessary,  for  tlie  condition  is 
essentially  one  of  suppurative  peritonitis,  which,  unless  relieved,  will  show  no 
tendency  to  undergo  spontaneous  resolution.  The  condition  is  totally  ditt'erent, 
as  we  have  seen,  from  the  ordinary  acute  gonococcal  salpingo-oophoritis  where 
the  whole  process  is  confined  within  the  limits  of  Douglas's  pouch,  and  where 
also  experience  has  shown  that  almost  complete  resolution  is  possible  in  the 
majority  of  cases.  Moreover  the  peccant  organism  in  puerperal  salpingitis  is 
frequently  a  streptococcus  which  the  peritoneum  is  far  less  able  to  tolerate 
and  suppress  than  the  gonococcus.  Further  reasons  for  operating  are  that  the 
tubes  being  subinvoluted,  soft  and  distensil^le,  are  more  liable  to  develop  into 
pus  sacs,  while  the  involution  of  the  uterus  is  permanently  delayed,  probably 
laying  the  foundation  of  a  chronic  hypertrophy.  But  the  time  at  which 
operation  should  be  performed  is  the  point  which  admits  of  difference  of 
opinion. 
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My  own  view  is  that  puerperal  salpingo-peritonitis  should  be  operated  upon 
as  early  as  the  diagnosis  is  established,  and  the  reasons  upon  which  this 
opinion  is  based  are  as  follows  : — 

(1)  If  radical  treatment  is  delayed  the  general  condition  of  the  patient 
rapidly  deteriorates.  There  is  loss  of  flesh  and  strength  amounting  later  to 
emaciation,  with  the  danger  of  cardiac  failure  following  subsequent  operation 
as  a  dernier  ressort. 

(2)  The  ovaries,  which  at  first  are  free  from  suppuration,  are  prone  to 
develop  small  abscesses,  and  later  become  disorganized.  When  once  the  ovary 
has  become  the  seat  of  a  pus  infection,  it  is  extremely  difficult  to  eradicate  it 
without  removing  the  whole  organ.  And  if  such  an  ovary  is  left  in  situ  it 
becomes  a  source  of  chronic  pelvic  trouble. 

(3)  With  delay  in  operating  the  adhesions  become  tougher,  and  more 
difficult  to  separate ;  this  involves  risk  to  the  gut,  more  extensive  raw  areas, 
and  more  time  to  complete  the  operation.  Strong  adhesions  entail  a  serious 
additional  risk  to  the  operation. 

(4)  The  tubes  become  thoroughly  disorganized  and  incapable  of  repair. 
The  delicate  ciliated  epithelium  is  desquamated,  granulation  tissue  takes  its 
place  and  the  walls  become  permanently  thickened.  The  tube  as  a  whole 
becomes  densely  adherent  to  the  ovary,  the  uterus  and  lateral  wall  of  the 
pelvis.  Eemoval  of  such  a  tube  may  be  an  almost  impossible  task  without 
injury  of  the  gut  or  even  ureter,  and  yet  if  these  appendages  are  left  in  situ 
the  patient's  convalescence  may  drag  on  for  months  or  even  a  year  with  a 
chronic  sinus  and  emaciation. 

(5)  The  peritoneal  abscesses  extend  and  may  reach  the  abdominal  wall, 
especially  over  the  uterine  cornua.  In  one  patient  upon  whom  I  operated,  the 
pus  had  actually  tracked  through  the  peritoneum  and  had  formed  an  abscess 
in  the  panniculus  beneath  the  rectus. 

(6)  Secondary  cellulitis  of  the  upper  part  of  the  broad  ligament  may 
develop  if  the  condition  is  not  relieved  by  operation.  This  sometimes  goes  on 
to  pus  formation  pointing  at  the  cornual  angle.  Cellulitis  is  a  serious  extra 
burden  upon  the  patient ;  it  delays  convalescence,  adds  fresh  possibilities  of 
grave  trouble  because  of  its  dangerous  lines  of  extension ;  it  tends  to  produce 
thrombosis  of  the  ovarian  veins,  and  is  liable  to  leave  behind  a  legacy  of 
chronic  pelvic  pain. 

Almost  any  one  of  these  reasons  is  sufficient,  but  taken  together  they 
certainly  make  out  a  good  case  for  early  operation.  The  disease  is  quite 
different  from  acute  gonococcal  salpingitis,  and  the  objections  to  early 
operations  in  this  condition  do  not  obtain  here. 

The  operation  itself  sliould  be  done  with  great  care,  and  sound  judgment  to 
determine  the  exact  procedure  required  by  each  individual  case  is  necessary. 
After  the  abdomen  is  opened  and  the  cut  edges  of  the  peritoneum  clipped  to 
towels  the  upper  part  of  its  cavity  must  be  thoroughly  packed  off  by  gauze  in 
the  usual  way.  Obstructing  adhesions  are  then  separated  and  the  region  of 
the  abdominal  ostia  of  the  tubes  is  sought  as  it  is  here  that  a  peritoneal 
abscess  will  most  likely  be  found.  Great  care  should  be  taken  not  to  disturb 
the  light  adhesion  which  has  probably  obliterated  the  pouch  of  Douglas  and 
possibly  also  the  utero- vesical  pouch.  The  tubes  and  ovaries  are  inspected 
to  note  particularly  whether  tlie  infection  is  entirely  recent,  or  whether  there 
is  evidence  of  old  inflammatory  trouble.  In  the  former  case  the  ostium  will 
still  be  patent,  surrounded  by  oedematous  fimbriae  and  if  the  tube  be  gently 
squeezed  pus  will  exude  from  its  open  end. 
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Now  such  a  tube  is  a  potential  pus  sac  but  at  the  same  time  it  still 
possesses  a  mucous  membrane,  capable  of  restoration  to  a  functioning 
condition,  provided  that  operation  is  undertaken  during  the  first  few  days — 
this  point  can  easily  be  demonstrated  microscopically.  Therefore,  to  leave  the 
tube  alone  is  to  invite  chronic  inflammatory  changes,  perhaps  a  pyosalpinx, 
with  their  train  of  chronic  pelvic  symptoms,  whereas  removal  of  the  tube 
at  this  stage  is  too  radical  a  measure  for  an  organ  which  is  capable  of 
complete  I'estoration.  The  via  media,  and  correct  surgical  treatment,  I 
believe,  lie  in  permanently  laying  open  the  tube  in  order  to  drain  it. 
Scissors  should  be  made  to  enter  at  the  ostium  and  the  ampulla.  This 
procedure  is  exactly  comparable  to  the  laying  open  an  ill-draining  abscess 
cavity  with  the  object  of  terminating  the  suppuration  and  preventing  further 
damage  by  the  continuance  of  a  subacute  inflammation  set  up  by  the  presence 
of  pus  under  a  certain  degree  of  tension.  The  ostium,  while  it  remains  patent, 
is  incapable  of  affording  free  drainage  of  tubal  contents,  and,  as  in  septic 
infections,  the  fimbriae  soon  adhere  and  close  the  opening.  Salpingostomy 
immediately  destroys  the  tube  as  an  abscess  cavity,  but  does  not  destroy  it 
in  its  capacity  as  a  future  ovaim-bearing  channel,  provided  that  it  is  done 
at  an  early  stage  of  the  disease.  Further,  by  checking  the  suppurative  and 
inflammatory  processes  within  the  tube  not  only  is  a  pyosalpynx  rendered 
impossible  but  there  is  no  longer  a  tendency  for  the  formation  of  chronic 
interstitial  salpingitis  with  permanent  closure  of  the  ostium  and  complete 
destruction  of  the  ciliated  epithelium. 

I  have  recently  had.  occasion  to  learn  that  an  acutely  suppurating  tube 
can  undergo  complete  resolution  after  calpingostomy.  A  patient  in  whom 
I  carried  out  this  operation  on  the  left  side  at  the  Willesden  Municipal 
Hospital  developed  pneumonia  and  died  about  a  month  after.  At  the  autopsy 
I  found  that  this  tube  had  completely  resolved.  It  had  shrunk  to  the  normal 
size,  and  its  gutter  was  lying  open,  while  it  had  contracted  absolutely  no 
adhesions.  This  was  in  spite  of  a  small  chronic  abscess  holding  about 
half  a  drachm  of  pus  between  the  ovary  and  lower  part  of  broad  ligament. 
I  was  much  impressed  by  this  case,  as  originally  the  tube  was  in  a  condition 
of  acute  suppurative  salpingitis,  from  which  streptococci  were  cultivated. 

If,  however,  the  tubes  and  ovary  show  signs  of  former  inflammation  and 
are  bound  down  and  give  no  promise  of  ever  being  able  to  function  again, 
they  should  be  removed  in  the  ordinary  way.  Otherwise  they  are  liable 
to  furnish  chronic  foci  of  suppuration  and  the  patient's  convalescence  is 
immensely  prolonged.  The  delayed  operation — i.e.,  performed  after  two  or 
three  weeks — may  be  difficult  and  dangerous  on  account  of  the  appendages 
being  enveloped  in  very  dense  adhesions.  There  is  now  little  hope  of  saving 
the  tubes ;  in  fact,  it  is  usually  necessary  to  remove  them  to  ensure  a 
reasonably  quick  recovery.  Mere  drainage  of  the  peritoneal  abscess  cavity 
is  not  sufficient. 

Secondary  cellulitis  of  the  upper  part  of  the  broad  ligament  should  be 
incised  radially  from  the  cornu  between  the  round  ligament  and  the  tube, 
and  explored  by  a  sinus  forceps.  Pus  is  frequently  found,  but  if  not  the 
escape  of  serum  and  oedematous  fluid  materially  hastens  subsidence. 

Before  closing  the  abdomen  the  suppurating  areas  should  be  drained. 

The  general  principles,  tlierefore,  in  operating  on  acute  puerperal  salpingo- 
peritonitis are  to  employ  conservative  measures  on  structures  in  an  acute 
condition  in  order,  first,  to  save  them  and,  secondly,  to  prevent  chronic 
changes  developing  in  them  ;  but  to  deal  radically  with  acutely  inflamed  and 
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seriously  damaged  appendages  in  spite  of  dense  adhesions  which  may  he 
present.  In  this  way  much  can  be  done  to  conserve  function,  to  prevent 
chronic  disease  and  to  provide  for  a  reasonably  quick  recovery  to  normal 
health. 

The  President  said  that  he  recalled  his  own  early  experiences  as  an  operator 
in  three  of  these  rare  cases,  after  delay  and  the  formation  of  dense  adhesions.  The 
morbid  condition  had  always  been  rare  :  it  ^\■as  now  almost  unknown.  ]\Ir.  Bourne 
had  described  its  pathologj'  and  clinical  features  correctly  and  he  (the  President)  had 
long  been  convinced  of  the  need  for  a  prompt  operation  with  the  more  conservative 
prospect  Mr.  Bourne  had  indicated. 
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Vascular  Change  during  Uterine  Involution :  A  Study  of  the 
Condition  of  the  Arteries  in  a  Uterus  removed  Twenty- 
four  Days  after  Delivery.^ 

By  Geoffrey  Evans,  M.D. 

During  the  past  seventy  years  many  observers  have  made  a  close  study  of 
the  histological  changes  that  occur  in  the  uterine  vessels  in  the  course  of  normal 
involution  of  the  uterus  after  labour.  It  would  seem  that  after  so  much  inquiry 
there  can  hardly  be  any  aspect  of  the  subject  in  dispute  or  new  observation  to 
be  made.  In  recent  years  a  very  complete  research  into  this  subject  has  been 
earned  out  by  Dr.  James  Goodall,^  and  both  on  account  of  its  intrinsic  merit 
and  the  fact  of  its  l)eing  quoted  at  length  in  Eden  and  Lockyer's  "  New  System 
of  Gynascology  "'^  it  may  l)e  accepted  as  the  standard  work  on  the  vascular 
changes  that  take  place  in  uterine  involution.  The  present  communication 
deals  with  a  single  aspect  of  this  subject — namely,  the  presence  or  absence  of 
fatty  degeneration  in  the  muscle  fibres  of  the  arteries  of  the  uterus  undergoing 
involution. 

The  majority  of  past  observers  liave  found  that  fatty  degeneration  does 
occur  both  in  the  muscle  fibres  ol  tlie  uterus  and  the  muscle  fibres  of  its 
vessels.  In  fact,  there  is  no  need  to  make  any  (Hstinction,  in  dealing  with  this 
subject,  between  the  muscle  fibres  in  the  two  tissues,  because  there  is  no  record 
of  fatty  degeneration  occurring  in  the  one  group  of  muscle  fibres  while  absent 
at  the  same  time  in  the  otlier  group;  the  converse  also  holds  good.  Some  have 
noted  the  appearance  of  fatty  degeneration  at  an  earlier  stage  in  tlie  puerperium 
than  have  others,  but  tliere  has  been  little  difference  of  opinion  as  to  the  fact 
of  its  occurrence.  Goodall  agrees  with  the  majority  of  past  observers  and 
notes  the  presence  of  fatty  degeneration  in  the  muscle  fibres  of  the  uterus  and 
arteries  of  the  uterus,  and  states  that  '"  the  muscle  cells  of  the  parent  media 
undergo  fatty  degeneration  at  an  early  stage  in  the  i)i'ocess  of  involution."' 

Description  of  the  Case. 

Dr.  H.  Williamson  has  kindly  given  me  the  opportunity  ot  preparing  speci- 
mens from  a  uterus  removed  at  operation  twenty- four  days  after  delivery  of 
a  dead  foetus.  Tlie  case  was  that  of  a  patient,  aged  41,  admitted  to  St.  Bar- 
tholomew's Hospital  under  Dr.  Williamson  on  September  6,  1919,  on  account 
of  bleeding  from  the  utei'us  and  twenty-live  weeks  gravid.  She  was  found  to 
have  a  carcinoma  of  the  cervix  whicli  extended  up  to,  but  did  not  involve,  the 
posterior   vaginal   wall.      The  patient   had   had   eight  children,  with  straight- 

1  At  a  meeting  of  tlie  Section,  Lekl  AJarcli  3,  H(21. 
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forward  labours  and  no  miscarriages.  The  menstrual  history  was  normal. 
The  present  pregnancy  was  normal  until  the  onset  ot  bleeding  in  April.  On 
September  17,  under  general  anaestliesia,  the  membranes  were  ruptured  and 
abortion  induced.  At  2  a.m.  on  September  20,  that  is  in  the  twenty-seventh 
week  of  the  pregnancy,  abortion  took  place.  Tlie  foetus  was  born  dead,  but  not 
macerated.  On  October  14,  twenty-four  days  after  the  delivery  of  the  dead 
foetus  Wertheim's  liysterectomy  was  performed  and  the  uterus  removed. 

The  organ  was  placed  in  formol-saline,  and  at  a  later  date  parts  of  it  were 
removed  for  section.  The  separate  parts  were  embedded  in  gelatin  according 
to  Dr.  J.  F.  Gaskell's  method  and  cut  frozen.  Sections  were  stained  in 
Sudan  III  and  acid  haemalum,  others  in  Van  Gieson  and  acid  haemalum,  and 
others  in  Weigert's  elastica  and  eosin.  The  advantages  of  the  gelatin  method 
of  embedding  are  that  the  tissue  is  not  raised  to  a  higher  temperature  than 
37°  C,  and  is  not  brought  into  contact  with  xylol ;  as  a  result  the  cells  retain 
their  normal  form  more  nearly,  and  any  fat  present  is  not  dissolved  out  of  the 
tissues. 

The  sections  thus  prepared  show  the  usual  changes  in  the  vessel  walls 
characteristic  of  normal  arterial  involution.  The  most  striking  changes  occur 
in  the  intima  ;  there  is  a  cellular  proliferation  and  hyaline  swelling  of  the 
subendothelial  layer,  together  wdth  a  swelling  and  splitting  of  the  internal 
elastic  lamina.  In  the  media  there  is  the  appearance  of  a  granular  atrophy  of 
the  muscle  fibres  and  a  hvaline  swelling  of  the  intermuscular  connective-tissue 
fibrils. 

Kemarks. 

The  picture  has  been  often  described  and  does  not  require  detailed  notice  ; 
in  fact,  the  only  point  to  which  I  would  draw  attention  is  the  absence  of  any 
sign  of  fatty  degeneration  either  in  the  medial  coats  of  the  vessels  or  in  the 
muscle  fibres  of  the  uterus.  The  histological  picture  of  the  vessels  in  this 
specimen  are  in  all  respects  comparable  to  the  changes  seen  in  the  involution 
of  the  hypogastric  and  umbilical  vessels  after  birth.  I  have  examined  many 
specimens  of  these  vessels  up  to  two  years  after  birth  and  have  not  observed 
fatty  degeneration  occurring  in  the  media  in  any  vessel.  Neither  does  fatty 
degeneration  occur  in  the  involution  of  arteries  after  ligature  or  thrombosis, 
nor  in  the  normal  involution  of  the  ductus  arteriosus :  in  fact,  so  far  as  I 
am  aware  fatty  degeneration  is  not  a  normal  feature  of  arterial  involution.  It 
would  appear  that  it  is  only  in  uterine  involution  that  fatty  degeneration 
occurs  in  vessels  undergoing  this  physiological  change.  The  absence  of  fatty 
degenei'ation  in  my  specimen  is  therefore  in  accord  with  the  general  observa- 
tions on  the  changes  that  take  place  in  arterial  involution,  and  it  further 
establishes  the  fact  that  fatty  degeneration  need  not  of  necessity  occur  in 
uterine   involution. 

The  presence  or  absence  of  fatty  degeneration  in  uterine  involution  is  a 
matter  of  importance  to  a  proper  understanding  of  the  processes  involved  in 
the  varied  arterial  lesions  described  under  the  term  of  "ai'teriosclerosis."  Thus 
Thoma  maintained  that  slowing  of  the  blood  stream  was  a  dominant  factor 
in  the  production  of  arteriosclerosis,  and  he  based  his  theory  largely  on  the 
change  occurring  in  the  iliac  and  hypogastric  arteries  of  newly-born  infants. 
Thomas  theory  of  arteriosclerosis  is  chiefly  concerned  with  the  process  of 
involution.  The  weightiest  single  piece  of  evidence  against  this  hypothesis 
is  the  characteristic  presence  of  fatty  degeneration  in  the  histological  picture  of 
arteriosclerosis  and  its  ab'^enco  in  normal  involution.     But  this  distinction  will 
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fail  if  it  is  established  beyond  doubt  that  fatty  degeneration  occurs  in  the  media 
of  arteries  undergoing  involution  in  the  puerperal  uterus.  I  do  not  feel  that  it 
is  expanding  the  subject  too  far  in  applying  the  observations  on  arterial  changes 
in  uterine  involution  to  the  wider  subject  of  arteriosclerosis,  because  Goodall 
follows  his  observations  to  the  same  goal,  and  in  discussing  their  bearing  on 
arteriosclerosis  he  concludes  by  stating  that  his  work  seems  to  prove  that  both 
Jores  and  Thoma  are  right  in  their  views  as  to  the  nature  of  the  processes 
underlying  the  production  of  arteriosclerosis. 

A  Critical  Examination  of  Current  Views. 

It  is  difficult  to  dismiss  the  work  of  past  observers  who  have  found  that 
fatty  degeneration  always  occurs  in  uterine  involution,  and  at  the  same  time 
in  their  writings  there  is  not,  in  general,  sufficient  detailed  information  given 
to  allow-  of  adequate  criticism  of  their  material  or  methods.  As  regards  my 
own  specimen  it  may  be  objected  at  once  that  tlie  pregnancy  had  not  gone 
to  full  term  and  that  the  organ  was  in  a  condition  of  subinvolution.  This 
criticism  is  fair,  and  one  of  my  objects  in  bringing  this  matter  forward  is  the 
hope  that  it  may  lead  to  my  having  better  material  to  examine  on  a  future 
occasion.  The  criticism,  liowever,  loses  some  force  in  that  fatty  degeneration 
is  absent  in  my  specimen  :  had  it  been  present  it  might  have  been  ascribed  to 
subinvolution,  but  subinvolution  cannot  account  for  its  absence.  In  the 
second  place  the  criticism  fails  to  an  extent  because  the  material  of  those 
who  have  found  fatty  degeneration  in  the  muscle  fibres  of  involuting  uteri  is 
also  abnormal.  I  have  not  read  any  account  of  arterial  changes  in  human 
uterine  involution  which  avoid  this  criticism. 

It  would  take  too  long  to  justify  this  statement  in  detail,  but  to  illustrate 
my  meaning  I  will  take  Dr.  Goodall's  research.  It  is  based  on  the  examination 
of  eighty  uteri,  but  the  observations  on  the  subject  of  the  changes  that  occur 
in  the  puerperal  uterus  are  based  on  only  six  cases.  Goodall  states  that  five  of 
these  showed  subinvolution ;  in  the  sixth  there  was  a  morbid  lesion,  which 
one  would  expect  to  interfere  with  the  process  of  normal-  involution. 

It  is  a  mistake  to  regard  Goodall's  observations  as  a  record  of  the  changes 
that  occur  in  normal  uterine  involution,  for  he  states  on  p.  61  of  his 
monograph  tliat  "  all  the  chronic  inflammatory  diseases,  blood  dyscrasias.  . 
and  possibly  malignant  growths  modify  the  normal  complete  involution."' 
As  there  is  no  doubt  as  to  the  truth  of  tliis  statement  it  is  fair  to  assume 
that  any  unexpected  histological  features  presented  by  uteri  taken  from  cases 
in  which  any  of  these  conditions  were  present  are  capable  of  explanation  in 
terms  of  a  pathological  process  rather  than  in  terms  of  the  physiological 
process  involution.  Further,  in  the  six  cases  on  which  Goodall  based  his 
observations  the  cause  of  death  was  in  all  cases  due  to  a  disease  which  might 
in  itself  have  caused  both  vascular  disease  and  fatty  degeneration  in  muscle 
fibres.  Thus  Case  1  died  of  "eclampsia,  associated  with,  or  caused  by,  a  very 
grave  chronic  parenchymatous  nephritis."  Case  2  died  of  "  syphilitic  arteritis 
of  the  brain."  Case  3  died  of  "septicaemia,  secondary  to  an  abscess  of  the 
breast  with  subinvolution."  Cases  4  and  5  died  of  tuberculosis  of  the  lungs, 
while  Case  6  died  of  "  acute  yellow  atrophy  of  the  liver,  chronic  parenchymatous 
nephritis,  and  broncho-phthisis  incipiens."  An  interesting  comment  is  made 
on  this  case,  for  the  author  writes  :  "  Hence  it  is  seen  why  Case  6,  who  had 
had  chronic  Bright's  disease,  followed  by  acute  yellow  atrophy  of  the  livei-, 
should  present  such  intense  degree  of  incomplete  oxidation  of  tissue,"  and  in 
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another  paragraph  that  "  such  cases  must  be  looked  upon  as  abnormal." 
It  is  obvious  that  the  author  recognized  his  material  as  being  pathological, 
and  he  cannot  be  blamed  for  his  work  being  mistaken  for  an  account  of  the 
changes  that  occur  in  normal  involution.  When  a  condition  of  sul)oxidation 
exists  fattv  degeneration  may  be  expected  to  occur,  and  therefore  before  it  is 
established  that  fatty  degeneration  is  a  part  of  the  normal  process  of  uterine 
involution  it  must  be  found  to  occur  in  a  uterus  taken  from  a  healthy  subject. 
Further,  as  regards  the  presence  of  fatty  degeneration  in  the  media  of  the 
vessels,  it  must  be  proved  that  the  other  vessels  in  the  body  are  normal 
in  order  to  exclude  the  possibility  of  the  local  vascular  fatty  degeneration 
being  part  of  a  diffuse  vascular  disease.  This  last  condition  will  be  fulfilled, 
in  my  opinion,  if  the  intimate  vasculature  of  the  spleen  and  kidney  are 
found  to  be  normal,  because  I  have  found  that  diffuse  vascular  disease  tends 
to  have  its  chief  incidence  on  these  two  oi-gans. 

Conclusion. 

It  must  necessarily  be  difficult  to  obtain  material  from  the  human  subject 
which  will  satisfy  these  conditions,  and  in  the  meantime  we  must  rely  on 
observations  made  on  uterine  involution  as  it  occurs  in  animals. 

Such  observations  have  been  made  on  rabbits. 

Bi"oers  found  that  fatty  degeneration  occurred  in  the  muscle  fibres  of  the 
uterus  between  the  third  and  thirteenth  day  of  the  puerperium  ;  no  reference 
was  made  to  its  presence  or  absence  in  tlie  media  of  the  vessels-  Helme  made 
similar  observations  on  ten  rabbits,  and  since  his  work  was  pi'imarily  directed 
to  this  question  it  is  of  particular  importance.  He  thus  states  the  object  of 
his  research  :  "  The  prime  question  that  presents  itself  is  :  Does  a  degeneration 
of  muscle  cells  occur?  "  His  answer  is  :  "I  have  been  unable  to  find  a  single 
muscle  cell  whose  substance  gave  the  characteristic  appearances  and  reactions 
of  fat,"  and  later  he  speaks  of  the  occurrence  of  a  gradual  diminution  of  the 
volume  of  the  muscle  cells  of  the  media,  "  just  as  in  the  muscle  cells  of 
the  uterine  wall." 

Too  close  a  parallel  cannot  be  drawn  between  the  changes  that  occur  in 
uterine  involution  in  animals  and  those  that  occur  in  the  human  subject. 
There  is  also  a  conflict  of  observation.  I  think,  however,  that  the  conclusion 
is  justified  that  the  question  of  the  presence  or  absence  of  fatty  degeneration  in 
the  media  of  the  vessels  in  the  puerperal  utei'us  is  not  as  yet  definitely  settled. 
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Dr.  Herbert  Williajisox  said  that  Dr.  Geoffrey  Evans'  coniiuunication  was  both 
iuterestmg  and  important.  He  had  clearly  shown  that  the  question  of  fatty  degenera- 
ration  during  the  normal  involution  of  the  uterus  was  by  no  means  settled,  and  that 
its  absence  in  in\oluting  arteries  in  other  situations  certamlj-  supplied  ground  for  scep- 
ticism on  this  point.  As  Dr.  Evans  had  pointed  out,  Goodall's  fine  piece  of  work  was 
done  on  pathological  material  and  therefore  could  not  be  taken  as  necessarily  a  true 
picture  of  physiological  involution. 
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Angioma  spontaneously  evacuated  from  the  Vagina.^ 
By  Henky  Cuetis,  F.E.C.S. 

The  patient,  a  lady  of  somewhat  poor  physique,  overwrought  from  mental 
and  physical  strain,  collapsed  from  "nervous  exhaustion"  in  June,  1905, 
when  she  was  aged  32.  At  this  time,  too,  she  had  had  to  lift  a  heavy  weight. 
Possibly  the  over-strain,  physical  and  mental,  in  a  person  of  relaxed  fibre, 
may  have  been  a  contributory  factor  in  the  trouble  which  followed  four 
months  later. 

In  October,  1905,  for  the  first  time,  the  patient  became  aware  of  a 
protrusion  from  the  vagina,  which  persisted  for  a  month,  and  then  gradually 
receded.  By  April,  1906,  it  had  completely  disappeared.  It  again  appeared 
in  August,  1906,  and  thenceforward  reappeared  regularly  about  four  or  five 
days  before  each  period,  associated  with  aching  pains  across  the  back,  at 
the  bottom  of  the  spine.  In  the  latter  part  of  1907,  the  protrusion  appeared 
about  ten  days  before  each  period.  The  periods  had  been  a  little  irregular  in 
the  summer  of  1905,  but  were  regular  thereafter. 

The  protrusion  was  described  as  appearing  in  the  form  of  two  lobes ; 
sometimes  there  was  a  third,  or  what  seemed  to  be  a  third  lobe.  It  was  of 
a  bright  red  colour  ;  occasionally  it  turned  a  very  dark  red,  almost  black, 
but  this  seldom  occurred.  The  size  varied,  but  on  two  or  three  occasions  it 
projected  for  half  an  inch  or  more,  when  it  felt  as  if  suspended  from  something 
inside.  When  the  patient  was  walking  or  standing  it  was  much  more  distinctly 
felt  than  when  she  was  lying  down,  and  then  it  generally  receded.  After  her 
being  in  bed  at  night  it  disappeared,  but  on  her  rising  it  gradually  projected 
outside  again.     When  the  period  ceased  the  protrusion  disappeared. 

The  patient  consulted  me  in  May,  and  again  in  November,  1907  ;  she  was 
extremely  nervous,  and,  naturally,  examination  was  not  as  complete  and 
satisfactory  as  it  would  have  been  under  an  anaesthetic,  especially  owing  to 
the  complete  disappearance  of  any  external  protrusion  after  menstruation,  and 
the  narrow  hymeneal  orifice,  which  was  still  further  obstructed  and  reduced 
in  size  by  an  obliquely-placed  bar-like  septum. 

The  urethral  orifice  was  seen  to  be  normal,  and  showed  no  trace  of  a 
caruncle.  Nothing  abnormal  could  be  detected  within  the  vagina  or  external 
to  the  hymen. 

At  the  third  visit,  January  22,  1908,  the  patient  stated  that  at  the  end  of 
the  September  period,  and  after  some  offensive  discharge,  a  fleshy  mass  had 
been  spontaneously  exi^elled  from  the  vagina.  There  was  no  noticeable 
haemorrhage,  but  menstruation  had  only  just  ceased.  She  produced  the 
specimen,  the  remnant  of  which,  shrunken  and  embedded  in  paraffin,  after 
being  sectioned  by  Dr.  E.  H.  Shaw,  Director  of  Clinical  Pathology,  and 
Pathologist  to   the  Great   Northern  Central   Hospital,  is  now  submitted  for 

1  At  a  meeting  of  the  Section,  held  May  5,  1921. 
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inspection  by  the  Section,  together  with  microscopical  preparations  and  photo- 
micrographs. 

Examination  at  this  visit,  January,  1908,  showed  the  uretliral  orifice  to  be 
normal.  The  vaginal  outlet  was  again  inspected,  and  as  digital  examination 
was  inadvisable,  the  bar-like  septum  of  the  hymen  was  gently  held  aside 
by  a  sound.  No  trace  of  a  pedicle,  or  any  ngevoid  structure  could  be  detected 
within  the  vagina  or  external  to  the  hymen.  Doubtless  the  septate  condition 
of  the  hymen  had  strangulated  the  growth  and  helped  to  cut  through  the 
pedicle. 

The  patient  returned  in  July,  1908,  and  reported  that  there  had  been 
no  further  recurrence  locally.  *^'  '^' ''  '-'' 

The  fleshy  mass  expelled  was  of  a  thin,  flat,  elongated  ovoid  shape,  with 
one  end  pointed,  the  other  having  attached  to  it  the  remains  of  the  shrunken 
pedicle,  its  outline  and  flatness  reminding  one  of  the  marine  animal  familiar  to 
us  as  medical  students  as  the  lancelet  (AmpMoxus  lanceolattis) .  It  was  of  a 
pinkish  red  colour,  rather  like  a  blood-clot.  The  specimen,  shrunken  during 
preparation  and  imbedded  in  paraffin,  measures  a  little  more  than  1  in.  by  i  in-r 
or  more  exactly,  2'7  cm.  by  0'9  cm. 

The  clear  history,  and  local  examination  of  the  urethra  negative  the  growth 
having  arisen  from  a  caruncle.  Though  its  surface  has  been  denuded  of 
epithelium,  its  origin  from  the  vagina  rather  than  from  the  cervix  or  body 
of  the  uterus  is  indicated  by  the  absence  of  any  glandular  tissue  and 
characteristic  stroma. 

Report  on  the  Microscopic  Appearanxes  by  Dr.  E.  H.  Shaw,  M.R.C.P. 

"  The  section  shows  a  mass  of  A-essels  with  thin  fibro -muscular  walls,  and  filled 
with  blood.  A  narrow  mcomplete  laj'er  of  badly  stained,  necrotic  connective  tissue  is 
present  on  the  surface.  A  few  small  roiuid  ini3ammatory  cells  are  scattered  throughont 
the  gi'owth.  Xo  mucous  membrane  or  epithelial  tissues  can  be  made  out.  The  tissue 
is  thus  made  up  almost  enthely  of  blood-vessels  and  is  therefore  most  p)robably  a 
nsE'VUs   (ha;mangioma)." 

In  reply  to  my  inquiry  as  to  the  probable  origin  of  the  growth,  Dr.  Shaw 
further  reported : — 

"  There  is  an  irregular  patch  in  one  place  which  suggests  the  framework  of  cer%dcal 
glands  seen  in  erosion  ;  but  the  patient  has  never  had  a  child,  and  therefore  there  is  no 
torn  cer%'ix  to  account  for  such  a  condition.     That  can  be  excluded. 

"  A  very  vascular  cervical  or  iiterine  polypus  with  a  veiy  long  pedicle  is  a  possible 
condition,  but  one  would  expect  to  see  some  remains  of  gland  or  muscular  tissues  in  the 
body  of  the  mass.  There  is  none  ;  and  so  this  can  be  excluded.  That  brings  us  to 
the  vaginal  wall  or  hymen,  and  I  think  a  nsevoid  hypertrophy  of  one  of  the  rugae  of  the 
vagina  the  most  likely  origin  of  the  mass. 

"  The  specimen  is  complicated  bj-  the  excessive  congestion  of  the  vessels  due  to 
constriction,  and  so  adds  to  the  difficulty.  I  think  on  the  whole  there  is  sufficient 
evidence  to  justify  calling  the  specimen  a  nsevus." 

In  relation  to  true  angiomatous  growths  of  this  region,  Kelly  and  Noble, 
"  Gynsecological  and  Abdominal  Surgery,"  vol.  i,  1907,  say  that : — 

"  Angiomata  of  the  urethra  are  exceedingly  rare  if  we  exclude  from  this  heading  the 
urethral  caruncle  which  h-om  its  rich  supply  of  blood-vessels  is  sometimes  considered 
an  angioma. 

"  Varicosities  and  angioma  formations  of  the  vagina  and  vulva  sometimes  extend 
over  the  ui-ethral  structures." 


Section  of  Obstetrics  and  Gynaecology 


321 


Case  of  Carcinoma  of  the  Uterus  originating   in  an 
Adenomyoma.^ 

By  H.  EussELL  Andrews,  M.D. 

The  patient  was  a  single  lady  aged  52,  who  was  sent  to  me  in^  November, 
1920,  on  account  of  loss  of  strength  and  energy  and  recurrence- of  bleeding 
after  the  menopause.  The  menstrual  periods  stopped  completely  three  years 
pi'eviously  after  almost  continuous  bleeding  for  a  year.  In  July,  1£20,  there 
was  slight  bleeding.     In  September  there  was  four  weeks'   bleeding,   with  a 
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Fig.  1. — Showing  unaltered  adenoniyonia  and  carcinoma  in  the  same  field. 

flooding  at  the  end  of  it.  There  had  been  no  bleeding  for  a  month  before 
I  saw  her.  She  was  well-nourished  and  had  not  lost  flesh.  She  complained 
that  for  five  or  six  months  she  had  felt  tired  and  had  had  some  pain  in  the 
right  iliac  fossa.  Lately  there  had  been  "neuralgic  pain"  in  the  lower 
abdomen.  Nothing  abnormal  was  found  on  abdominal  examination.  On 
bimanual  examination  the  cervix  was  found  to  be  normal ;  the  body  of  the 
uterus  considerably  enlarged.  On  examination  under  an  anaesthetic,  the  body 
of  the  uterus  was  found  to  be  as  large  as  three  months'  pi-egnancy.  I  thought 
that  the  condition  was  probably  carcinoma  of  the  body  of  the  uterus  with 
fibroids,  and  proceeded  to  perform  hysterectomy.  The  operation  was  a  very 
difficult  one,  as  the  rectum  was  adherent  to  the  back  of  the  uterus  and  the 
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parametrium  was  dense  and  inelastic,  this  making  dissection  difficult.  The 
pelvic  peritoneum  was  studded  with  minute  nodules  resembling  miliary 
tubercles.  Both  tubes  were  considerably  enlarged  and  contained  caseous 
material.  The  patient  made  a  good  recovery,  and  when  seen  recently, 
five  months  after  the  operation,  was  in  very  good  health. 

Xaked-ei/e  Description  of  the  Uterus  and  Tubes.  —  The  uterus  measures 
12  cm.  by  9'5  cm.  by  9  cm.  The  peritoneum  is  covered  with  coarse  fibrous 
tags  and  there  are  scattered  over  it  raised  solid  pink  nodules  of  various  sis^es, 
most  of  them  very  small.  The  wall  is  soft,  except  in  the  fundus  and  the  right 
cornu  where  there  are  two  rounded  nodules  which  on  section  sliow  a  pink  and 
white  whorled  surface  and  a  few  small  cystic  spaces.     The  endometrium  is 


Fig.  2. 


-Secondaiy   nodiile   in   the   muscvilatnre.    and   nodviles  and   tubules   in   the 
peritoneum  of  the  posterior  siirface  of  the  uterus. 


smooth  and  thin.  The  cavity  of  the  uterus  is  irregular  and  enlarged.  Both 
tubes  are  thickened  and  contain  white  or  grey  caseous  matter. 

On  naked-eye  examination,  as  the  endometrium  was  healthy,  I  hoped  that 
there  was  no  malignant  disease,  but  microscopical  examination  showed  that 
although  the  endometrium  was  healthy  there  was  carcinoma  in  adenomyoma. 

^licroscopical  Examination. — The  endometrium  is  atrophic  and  shows  no 
malignant  change.  Sections  taken  from  various  parts  of  the  uterine  wall  show 
carcinomatous  change  in  an  adenomyoma.  A  few  small  areas  of  unchanged 
adenomyoma  can  be  found  (fig.  l).  The  nodules  seen  in  the  peritoneum  consist 
of  tubular  or  solid  columnar-celled  carcinoma  (fig.  2).  Both  Fallopian  tubes 
are  filled  with  the  same  growth. 
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Cases  of  adenomyoma  becoming  carcinomatous  with  no  carcinomatous 
change  to  be  found  in  the  endometrium  are  very  rare.  Cullen  ^  says,  "  In 
spite  of  a  rigid  search  I  have  failed  to  find  among  our  own  cases  a  single 
instance  in  which  an  adenomyoma  has  become  carcinomatous.''  Lockyer,  in 
his  Fibroids  and  Allied  Tumours,"  quotes  a  few  cases  and  says,  that 
adenomyomata  may  become  malignant,  but  they  do  so  very  rarely." 
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Fig.  3. — Nodule  of  carciiioiiia  in  the  wall  of  the  Fallopian  tube. 


DISCUSSION. 

Dr.  Herbert  Spencer  said  that  he  hoped  this  interesting  specimen  would  be 
submitted  to  the  Patliology  Committee.  It  certainly  looked  like  cancer  in  an  adeno- 
myoma ;  but  it  was  curious  that  the  endometrium  shouki  be  imaffected.  He  had  never 
met  with  cancer  in  an  adenomyoma  ;  biit  in  an  enormous  cystic  adenomyoma,  weighing 
about  70  lb.,  removed  many  years  ago,  he  had  found  the  cysts  filled  with  masses  of 
hyperplastic  epithelium,  which  he  thought  at  the  time  was  cancer,  but  probably  was 
simply  papilloma  with  hyperplasia  of  the  epithelium.  This  part  of  the  tumour  had  had 
to  be  extensively  enucleated  from  the  cellular  tissue  and,  as  the  patient  was  quite 
well  seventeen  years  later,  the  disease  could  not  have  been  )nalignant. 

Dr.  Andrews  (in  reply)  said  that  the  recurrence  of  bleeding  three  years  after  the 
menopause  made  him  suspect  malignant  disease  before  the  operation.  He  welcomed 
the  suggestion  that  tlie  specimen  should  be  referred  to  the  Pathology  Committee  and 
jjromised  to  Iiave  drawings  of  the  microscopical  sections  prepared  for  the  Proceedings. 


"  Cancer  of  the  Utei-us,"  p.  410. 
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Eeport  of  the  Pathology  Committee. 

Dr.  Eussell  Andrews'  specimen  of  carcinoma  of  the  uterus  originating  in  an 
adenomyoma  was  considered,  and  the  Committee  agreed  with  Dr.  Andrews' 
description  and  found  tliat  a  carcinoma  had  developed  in  an  adenomyoma, 
the  endometrium  being  normal  to  the  naked  eye  and,  microscopically,  showing 
no  malignant  change. 

Two    Cases   of    Sarcoma    of   the   Uterus.^ 
By  H.  Eussell  Andrews,  M.I). 

I  AM  showing  two  specimens  of  sarcoma  of  the  uterus,  from  patients 
recently  under  my  care. 

In  the  first  case  the  patient  had  been  known  for  twelve  years  to  have  a 
uterine  fibroid.  She  had  been  examined  on  account  of  mucous  colitis  by  two 
competent  observers  who  both  considered  that  she  had  a  fibroid  which  was 
causing  no  symptoms  and  was  of  no  importance.  At  the  age  of  65,  after 
symptoms  and  signs  indicative  of  rapid  growth  and  malignancy  for  a  few 
months,  a  large  sarcomatous  tumour  of  the  uterus  was  removed ;  tlie  uterus 
contained  no  other  tumour.  This  seems  to  be  clear  clinical  evidence  that  a 
fibroid  had  become  sarcomatous. 

The  patient  was  a  single  lady,  aged  65.  For  three  months  she  had  com- 
plained of  frequency  of  micturition,  difficulty  in  emptying  the  bladder,  and  a 
sensation  of  pressure  on  the  rectum.  During  the  same  period  she  had  been 
losing  weight.  She  looked  rather  cachectic.  For  two  months  she  had  noticed 
increase  in  the  size  of  the  abdomen.  There  had  been  no  bleeding  nor  discharge 
since  the  menopause.  She  had  been  told  twelve  years  previously  that  she  had 
a  uterine  fibroid,  but  she  was  never  conscious  of  the  presence  of  a  tumour 
until  ten  days  before  she  was  sent  to  me.  Sir  John  Phillips  kindly  wrote  to. 
me  that  six  years  previously  there  was  a  subserous  fibroid,  the  size  of  an  orange, 
which  could  not  l)e  felt  by  abdominal  examination.  I  found  a  very  prominent, 
firm,  rounded  tumour  rising  out  of  the  pelvis  to  a  point  2  in.  below  the 
umbilicus.  Vaginal  examination  was  impossible.  On  rectal  examination  it 
was  found  that  a  good  deal  of  the  tumour  lay  in  the  pelvis.  It  was  almost 
fixed.  The  cervix  was  normal ;  the  body  of  the  uterus  could  not  be  differen- 
tiated. There  was  infiltration  of  the  right  uterosacral  ligament.  My  diagnosis 
was  either  sarcoma  of  the  uterus  or  malignant  ovarian  tumour.  The  patient 
was  anxious  to  have  the  tumour  removed  if  possible  because  of  the  discomfort 
from  which  she  suffered,  but  I  doubted  whether  it  could  be  removed.  I  advised 
examination  under  an  anaesthetic  and  operation  if  possible.  I  had  the  benefit  of 
Dr.  Herbert  Williamson's  help  and  advice  in  the  examination  under  anaesthesia. 
The  physical  signs  were  as  stated  above  with  the  addition  that  the  body  of  the 
uteiiis  could  be  made  out  lying  to  the  left  of  the  tumour  and  blended  with  it. 
When  the  abdomen  was  opened  the  bladder  was  foimd  to  be  lifted  up  and  to 
the  left.  The  tumour  was  uterine,  lying  largely  in  the  right  broad  ligament. 
Hysterectomy  was  obviously  impossible,  so  the  broad  ligament  was  incised  and 
the  tumour  shelled  out,  leaving  the  right  cornu  with  tube  and  ovary  on  one 
side  and  the  rest  of  the  uterus  on  the  other  side.     There  was  much  induration 

1  At   a    meeting    of    the    Section,    held   March   3,    1921.      For   Abstract   and   Di.scussiou,   see 
Proceedings,  1921,  xiv,  p.  305. 
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of  the  cellular  tissue  in  the  right  side  of  the  pelvis  and  a  large  fixed  gland  on 
the  right  iliac  vessels.  The  patient  made  a  good  recovery,  which  was  retarded 
for  a  few  days  by  infection  of  part  of  the  wound,  and  she  left  the  nursing  home 
twenty-eight  days  after  the  operation. 

Description  of  the  tumour  from  the  Pathological  Department  of  the  London 
Hospital : — 

An  almost  rounded  tumour,  partly  fixed  in  formalin,  15  cm.  by  13  cm.  by  10  cm. 
The  outer  surface  shows  rounded  well-defined  bosses,  and  is  smooth  except  for  fibrous 
tags.  It  appears  to  be  encapsulated.  There  is  one  projecting  nodule,  attached  by  only 
one  pole  to  the  rest,  and  devoid  of  capsule.  On  section  the  tumour  is  divided  into 
lobules  that  vary  in  size.  These  lobules  have  a  homogeneous  grey,  brain-like  appear- 
ance. A  few  of  the  lobules  show  a  very  faint  w-horling,  with  faintly  differentiated 
translucent  grey  and  pearly  white  bundles.  Towards  one  end  is  a  large  area  wliich  is 
opaque  and  jellow.  At  one  point  on  the  surface  of  the  growth  there  is  a  cord,  2'5  cm. 
long,  of  w"hite  tough  tissue  (growth)  projecting  from  the  surface.  This  is  seen  to  project 
from  a  smooth-lined,  blood-stained  tube,  evidently  a  vein  in  the  growth. 

The  naked-eye  appearance  of  the  tumour  is  characteristic  of  sarcoma.  I 
do  not  think  that  there  will  be  any  diflerence  of  opinion  about  the  sections 
which  are  shown  under  the  microscopes. 

Mr.  A.  C.  Palmer  has  kindly  supplied  me  with  the  following  microscopical 
description  : — 

One  section  is  taken  from  the  most  homogeneous  portion  of  the  tumour.  The 
greater  part  of  the  section  is  occupied  by  atypical  muscle  tissue.  In  some  areas  bands 
of  typical  muscle  fibre  and  connective  tissue  can  be  seen  rnnning  through  the  section. 
In  the  atypical  areas,  muscle  fibres  are  vei'y  abundant  and  they  have  their  long  axes 
disposed  in  all  directions.  Collagen  fibre  is  for  the  most  part  absent,  but  a  few  small 
areas  of  fine  pink  fibrils  occur  among  the  muscle  fibres.  The  muscle  nuclei  vary 
greatly  in  size  and  shape,  and  multinucleate  formations  are  frequent.  In  another 
section,  taken  from  a  portion  of  the  tumour  which  showed  faint  whorling,  there  are 
numerous  interlacing  bands  of  pink  collagen  fibre.  In  the  spaces  between  the  collagen 
fibre,  atypical  muscle  cells  are  relatively  scant\'. 

In  the  second  case,  a  necrotic  sarcoma  of  the  uterus,  a  large  amount  of  the 
tumour,  of  jelly-like  consistence,  was  discharged  into  the  peritoneal  cavity 
through  a  hole  in  the  posterior  surface  of  the  uterus. 

The  patient  was  aged  51  and  had  been  married  six  months.  For  twelve 
months  she  had  thought  that  she  was  getting  stout.  She  had  always  lost 
rather  profusely  at  the  menstrual  periods.  A  year  before  she  came  under  my 
care  she  began  to  have  occasional  floodings,  and  for  six  months  she  had  had 
almost  continuous  haemorrhage,  often  passing  large  clots.  For  two  months 
she  had  noticed  a  lump  protruding  from  the  vagina  and  for  a  week  or  two  had 
had  a  very  foul  discharge.  She  was  profoundly  anaemic,  hyemoglobin  35  per 
cent.,  red  corpuscles  1,900,000.  A  hard,  tender,  rounded  swelling  filled  the 
lower  part  of  the  abdomen,  reaching  up  to  just  above  the  umbilicus.  A 
necrotic,  lobulated,  pedunculated  tumour,  the  size  of  a  large  walnut,  protruded 
from  the  vulva,  the  pedicle  being  attached  just  behind  the  orifice  of  the 
urethra.  The  cervix  was  normal.  The  large  tumour  was  evidently  uterine. 
There  was  a  horribly  offensive  discharge.  1  thought  that  the  pedunculated 
vulval  tumour  was  a  sarcoma.  As  my  colleague,  Mr.  Luker,  was  operating  the 
next  day,  December  3,  I  asked  him  to  remove  it,  and  hoped  that  if  the  patient's 
general  condition  improved  I  might  remove  the  uterus.  Mr.  Luker  removed 
the  vulval  tumour  which  was  said  to  be  an  inflamed,  very  oedematous 
fibromyoma. 
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The  blood  count  improved  slightly,  but  the  foul  discharge  continued,  the 
abdominal  tumour  became  more  tender,  and  the  evening  temperature  varied 
from  99"  to  101''  F.  There  seemed  to  be  no  doubt  that  the  tumour  was 
undergoing  necrosis.  I  thought  that  hysterectomy,  if  performed  at  once, 
would  almost  certainly  kill  lier,  but  that  if  the  uterus  was  not  removed  any 
further  haemorrhage  would  be  fatal.  It  seemed  best  to  try  to  make  the  interior 
of  the  uterus  less  septic  before  operating.  Mr.  Luker  dilated  the  cervix  on 
December  22  and  inserted  a  finger,  but  could  find  no  sloughing  mass.  He 
inserted  two  Carrel's  tubes,  through  which  the  uterine  cavity  was  irrigated  with 
eusol.  This  had  the  effect  of  bringing  the  temperature  down  and  diminishing 
the  odour  of  the  discharge.  The  tumour  became  much  smaller  until  it 
reached  only  two-thirds  of  the  distance  up  to  the  umbilicus,  although  no 
growth  had  been  discharged  into  the  vagina.  On  January  4  I  performed 
hysterectomy,  after  packing  the  uterine  cavity  with  gauze  soaked  in  tincture 
of  iodine.  There  was  a  good  deal  of  soft,  translucent  jelly-like  material, 
inodorous,  in  the  peritoneal  cavity,  exuding  from  a  hole  in  the  posterior  surface 
of  the  uterus.  Glands  along  the  common  iliac  vessels  on  the  right  side  were 
noticed  to  be  enlarged.  The  patient  stood  the  operation  as  well  as  could  be 
expected,  and  the  wound  healed  well,  but  septic  thrombosis  ensued  and  she 
died  four  weeks  later. 

After  examination  of  the  uterine  tumour  the  pathologist  amended  his 
original  opinion  about  the  pedunculated  vulval  tumour  and  called  it  a 
myosarcoma. 

Description  of  the  tumour  : — 

A  uterus  removed  through  the  upper  vagina.  It  is  much  enlarged,  14  cm.  by  11  cm. 
by  4'5  cm.  Peritoneum  smooth  throughout  except  for  a  soft  red  gelatinous  nodule 
1  cm.  in  diameter  in  right  posterior  wall  of  body.  Uterus  feels  somewhat  soft  and 
doughy.  The  cavity  is  much  distorted.  In  the  right  anterior  wall  pushing  the 
cavity  to  the  left,  there  is  found  a  large  nodular  mass  which  has  broken  through  the 
endometrium.  It  is  9  cm.  across  and  is  made  up  of  soft  nodules,  gi'ey  or  greenish - 
brown  in  colour,  separated  by  narrow  srniken  lines.  The  green  nodules  have  a  some- 
what ulcerated  surface.  Others  appear  to'  be  covered  by  endometrium.  On  section 
this  mass  is  fomid  to  consist  of  grey  nodules,  seiui-translucent  and  separated  by  narrow 
zones  of  white  fimier  tissue.  The  cut  surface  bulges  slightly,  and  around  the  nodules 
in  the  wall  are  siuiilar  small  areas.  The  mass  is  for  the  most  part  definitely  encap- 
sulated. There  are  other  small  masses  raising  the  peritoneum  on  the  posterior  wall, 
some  of  wlrieh  have  haemorrhage  within  them. 

Mr.  Palmer  has  given  me  the  following  description  of  the  microscopical 
■appearances  : — 

The  section  is  taken  from  the  portion  of  gro%vth  which  had  invaded  the  endometrial 
'Cavity.  The  greater  part  of  the  section  consists  of  atypical  muscle.  There  are 
frequently  large  irregular  spaces  between  groups  of  muscle  fibres.  Occasionally  bands 
of  typical  muscle  fibre  and  connective  tissue  can  be  seen  running  through  the  atypical 
muscle  areas.  The  muscle  fibres  are  very  abundant,  their  long  axes  are  disposed 
iiTegularly.  The  nuclei  vary  greatly  in  size  and  shape,  and  giant  cell  formation  is 
frequent.  Fine  pink  collagen  fibrils  are  almost  completely  absent  from  the  true 
cellulax  atypical  muscle  areas. 

Eeport  of  the  Pathology  Committee. 

Dr.  Russell  Andrews'  specimen  of  sarcoma  of  the  uterus  arising  in  a  fibro- 
myoma  was  considered,  and  the  Committee  agreed  that  there  was  no  doubt 
that  it  was  a  case  in  which  sarcoma  had  developed  in  a  fibroid. 
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DISCUSSION     ON     THE     CAUSES,     PROGNOSIS,     AND 
TREATMENT    OF    STERILITY/ 

Dr.  Arthur  E.  Giles 

said  that  the  subject  of  sterility  in  women  did  not  derive  its  importance  from 
considerations  of  the  preservation  of  health  or  the  saving  of  life,  as  was  the 
case  with  many  subjects  in  obstetrics  and  gyngecology.  Its  importance  had 
other  sources,  not  less  worthy  of  the  careful  attention  of  the  medical 
profession,  and  recognizable  as  being  of  two  kinds,  the  one  concerning  the 
welfare  of  the  State,  and  the  other  the  happiness  of  the  individual. 

A  nation  with  a  falling  birth-rate  was  usually  a  decadent  nation  ;  and  a 
falling  birth-rate,  though  doubtless  in  a  measure  dependent  on  social  and 
economic  conditions,  was  partly  the  result  of  sterility,  which,  in  turn,  was  in 
some  degree  preventable  or  curable. 

On  the  other  hand  the  childless  home  lacked  one  great  source  of  human 
happiness  and  one  great  factor  in  the  welding  together  of  ideal  family  life. 

As  members  of  the  medical  profession,  and  especially  as  exponents  of  the 
diseases  of  women,  they  could  do  something  towards  the  prevention  and  cure 
of  sterility ;  and  therefore  no  apology  was  needed  for  discussing  the  subject 
in  the  Obstetrical  and  Gynaecological  Section  of  the  Eoyal  Society  of  Medicine. 
They  could  do  something  else,  which  was  by  no  means  unimportant ;  they 
could  recognize  those  cases  in  which  sterility  was  inevitable  and  incurable. 
When  it  was  quite  certain  that  a  woman  could  not  bear  children  it  was  much 
better  that  she  and  her  husband  should  know  the  truth  and  face  the  disap- 
pointment once  for  all.  Not  only  were  they  saved  the  constantly  recurring 
disappointment  that  marked  each  appearance  of  menstruation  ;  they  were  also 
able  to  adjust  their  lives  to  the  facts.  He  was  persuaded  that  many  a 
husband  and  wife,  if  they  knew  early  in  their  married  hfe  that  they  could  not 
expect  to  have  a  child  of  their  own,  would  adopt  one  :  and  thus  find  at  least  a 
partial  outlet  for  the  expression  of  those  instincts  of  fatherhood  and  mother- 
hood, the  unsatisfied  repression  of  which  marred  tlie  happiness  of  so  many 
families. 

In  this  communication  he  proposed  to  touch  on  two  of  the  general  aspects 
of  the  subject,  viz. : — 

(I)  The  prevalence  of  sterility. 
(II)  The  responsibility  of  the  male  partner ; 
and  then  sketch  out,  as  briefly  and  clearly  as  possible  three  types  of  sterility 
in  women,  viewed  from  the  standpoint  of  prognosis  and  treatment,  viz.  : — 
(III)  Inevitable  and  incurable  sterility. 
(IV)  Functional  sterility. 
(V)  Conditions    tliat   caused    or    favoured    sterility    but    allowed    of 
treatment. 

Data  and  statistics  refei'red  to  were  derived  from  his  recent  monograph^  to 
which  he  need  not  make  more  particular  reference.  The  references  to 
authors  quoted  would  be  found  there,  unless  otherwise  specified. 

1  At  a  meeting  of  the  Section,  held  May  o,  1921 . 

••i  "  Sterilitj- in  Women,"  by  Arthur  E.  Giles,  .M.I>..  I'.d'J;  London  :  Henry  Frowdo,  Hodder  and 
Stoughton,  Oxford  University  Press. 
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(I)   The  Prevalence  of  Sterilittj. 

Estimates  of  the  proportion  of  infertile  marriages  varied  widely  with 
different  authors  and  in  different  countries.  Some,  like  Frank  and  Burdach, 
IDlaced  it  as  low  as  2  per  cent.,  others  as  high  as  20  per  cent. 

He  had  endeavoured  to  form  an  estimate  from  his  case  papers,  with  the 
following  results  :  Among  3,128  married  women  who  had  been  seen  as  patients 
the  percentage  of  sterile  cases  was  22'2.  Many  of  these,  however,  were  still 
young  and  might  yet  conceive  ;  when  he  took  into  consideration  only  women 
who  had  reached  the  age  of  40,  the  percentage  dropped  to  lo'3. 

In  a  large  proportion  of  cases  the  women  had  sought  advice  on  account 
of  some  disease  of  the  reproductive  organs  ;  comparing  such  a  group  of 
women  with  an  equal  number  di'awn  from  the  community  at  large,  it  was 
certain  that  the  number  of  sterile  women  in  the  latter  group  would  be 
notably  less. 

It  was,  therefore,  he  thought,  a  sound  deduction,  that  tlie  proportion  of 
sterile  marriages  in  this  country  was  well  below  15  per  cent.  Dependence 
upon  figures  given  by  various  writers  was  weakened  by  the  fact  that  in 
some  statistics  stillbirths  were  taken  into  account,  while  in  others  they 
were  not.  Miscarriages  and  extra-uterine  pregnancies  were  mostly  over- 
looked or  ignored.  Yet  it  was  obvious  that  a  woman  who  had  conceived  was 
not  sterile,  even  though  the  ultimate  product  of  conception  might  not  be  a 
living  child. 

Of  published  estimates  he  was  disposed  to  regard  those  of  Simpson  as 
l)eing  nearest  to  the  truth  ;  he  had  found  the  proportion  of  unfruitful  marriages 
to  be  10'9  per  cent,  in  village  communities  and  16"3  per  cent,  in  families  of  the 
aristocracy.  The  ratio  was  probably  higher  among  dwellers  in  towns  than 
among  dwellers  in  the  country. 

In  any  case  the  proportion  was  undesirably  and  unnecessarily  high.  Com- 
pared with  this  certain  fact,  the  actual  figures  were  of  only  academic  interest. 
If  they  wished  to  obtain  a  really  reliable  estimate  of  the  number  of  unpro- 
ductive marriages  the  only  way  would  i^e  to  get  the  particulars  of  at  least 
1,000  marriages  in  which  the  wife  was  aged  under  35  and  the  husband  under 
40  at  the  time  of  marriage,  and  married  life  had  lasted  at  least  fifteen  years. 
But  even  these  figures  would  not  tell  them  the  proportion  of  sterile  u'onien 
in  the  community,  because  in  a  number  of  cases  the  husband  would  be  at 
fault. 

(II)   Tlie  IlcsponsibiUty  of  the  Male  Partner. 

This  brought  him  to  the  second  general  question.  It  was  not  sufficiently 
realized  that  in  many  cases  the  woman  was  not  at  fault  at  all.  Estimates 
again  varied  widely  as  to  the  proportion  of  cases  in  which  the  husband  was  to 
blame  ;  Courty  had  placed  it  at  10  per  cent.,  Duncan  at  12  per  cent.. 
Brothers  at  20  per  cent,  (based  on  250  cases),  Engelmann  at  25  per  cent., 
Hlihner  at  41  per  cent.  (186  cases),  and  Noeggei-ath  at  90  per  cent. 

Noeggerath  had  been  apparently  obsessed  by  the  idea  that  gonorrhoea  was 
the  one  important  factor  in  the  causation  of  sterility  :  and  both  he  and  Engel- 
mann included  under  man's  responsibility  all  cases  of  disease  in  the  female 
which  were  directly  traceable  to  the  male.  It  was  no  doubt  morally  justifiable 
to  blame  the  man  who  had  made  his  wife  sterile  by  giving  her  gonorrhoea  ;  but 
from  the  point  of  view  of  statistics  it  led  to  fallacious  results.  For  while  the 
woman  whose  tubes  had  been  destroyed  by  gonorrhoea  was  permanently 
sterile,  the  man  who  had  infected  her  might  remain  quite  capable  of  procreating 
children. 


Section  of  Obstetrics  and  Gynaecologij  329 

But  again,  the  actual  figures  did  not  greatly  matter  ;  what  did  matter  was 
that  they  should  appreciate  the  fact  that  in  a  childless  marriage  the  woman 
might  be  not  guilty,  because  it  had  an  important  practical  corollary  which  was 
this:  that  in  doubtful  cases  the  wife  should  not  be  assumed  to  be  responsible 
and  submitted  to  operative  procedures  without  obtaining  definite  evidence  that 
the  husband  was  healthy. 

(Ill)  Inevitable  and  Incuiahle  Sterility  in  Women. 

It  would  make  it  all  the  easier  to  recognize  the  cases  of  incurable  sterility 
if  they  bore  in  mind  the  conditions  necessary  for  successful  impregnation. 
They  were  : — 

(A)  On  the  Man's  Part. — Ability  to  deposit  healthy  seminal  fluid  in 
contact  with  the  os  externum  cervicis. 

(B)  On  the  Woman's  Part. — (1)  Ability  to  receive  this  fluid  in  contact 
with  the  cervix. 

(2)  Such  a  healthy  condition  of  uterus,  tubes  and  ovaries  as  would  enable 
the  spermatozoa  to  travel  up  to  meet  the  ovum. 

(3)  The  production  and  discharge  of  healthy  ova. 

(4)  Such  a  healthy  condition  of  the  uterus  as  would  enable  it  to  harbour 
the  fertilized  ovum. 

They  had  to  consider  here  only  the  woman's  side  of  the  question. 

(1)  Under  the  first  heading  the  conditions  that  caused  sterility  were 
absence  of  the  vagina  and  want  of  communication  between  the  vagina  and  the 
uterus.  When  investigating  a  case  it  was  not  sufficient  to  accept  a  patient's 
statement  that  intercourse  took  place  ;  that  might  be  so,  and  yet  they  might 
find  that  the  vagina  ended  blindly  in  a  cul-de-sac.  In  such  a  case  the  woman 
had  never  menstruated,  and  this  would  at  once  put  them  on  their  guard  against 
■overlooking  the  condition.  Three  striking  illustrative  cases  occurred  to  him, 
in  whicli  intercourse  had  been  said  to  be  normal  and  yet  the  vagina  was 
closed  above. 

(a)  A  case  of  androgyny,  the  patient  living  as  a  married  woman.  This  case 
was  related  in  his  monograph  (Case  22,  page  68). 

ih)  A  case  of  absence  of  the  uterus  ivith  veil-formed  vagina,  and  double 
ovarian  tumour.^ 

(c)  A  case  of  uterus  bicornis  ivith  undevelox)ed  cervix  separated  by  connective 
tissue  from  a  closed  but  fairly  developed  vagina.^ 

Atresia  of  the  vaginal  orifice,  such  as  occurred  with  retained  menses, 
naturally  prevented  intercourse,  but  it  did  not  come  under  the  category  that 
they  were  considering,  because  it  was  not  incurable.  It  would  l^e  referred  to 
again  later. 

When  the  lower  end  of  the  vagina  was  patent  and  the  upper  end  was  closed, 
it  was  not  always  possible  to  tell  whether  it  was  merely  a  case  of  a  septum 
across  an  otherwise  developed  vagina,  or  whether  the  upper  part  of  the  vagina 
was  absent.  It  might  be  necessary  to  undertake  a  dissection  of  the  parts 
before  this  point  could  be  cleared  up.  When  the  vagina  was  absent,  the 
.  question  might  arise  whether  an  artificial  one  should  be  made.  From  the 
point  of  view  of  their  present  subject,  sterility,  he  would  say  that  the 
procedure  was  likely  to  be  quite  hopeless.  Whether  it  should  be  done  in 
order  to  make  married  life  possible  was  another  matter.  It  was  a  ver> 
difficult  thing  to  do,  and  in  some  cases  x'epeated  operations  liad  been  under- 

1  Dr.  Giles  proposed  sliorth-  to  report  tbese  two  cases  in  full. 
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taken  to  make  and  maintain  a  patulous  artificial  vagina.  Ingenuit> ,  to  his 
mind  misplaced,  had  been  exercised  in  the  form  of  bringing  down  a  portion  of 
the  colon  for  the  purpose.  If  the  tube,  when  made,  did  not  lead  to  a  uterus, 
what  was  the  use  of  it  all  ?  Nature  had  at  least  provided  another  channel 
that  could  be  used,  if  a  perverted  and  unnatural  sexual  act  was  the  only  object. 

(2)  The  second  condition  for  impregnation  was  such  a  healthy  condition  of 
the  uterus,  tubes  and  ovaries  as  would  allow  of  the  meeting  of  the  spermatozoa 
with  the  ovum.  This  condition  was  unfulfilled  in  the  case  of  absence  or 
marked  under-development  of  the  uterus,  congenital  atresia  of  the  tubes,  and 
occlusion  of  the  tubal  channel  by  inflammation.  Pyosalpinx,  which  was  due 
to  gonorrhoea  in  about  95  per  cent,  of  cases  and  to  tuberculosis  or  Bacillus 
coli  infection  in  the  remaining  5  per  cent.,  certainly  caused  incurable  sterility. 
Whether  a  tube  that  had  become  occluded  by  mild  salpingitis  could  be  made 
functionable  by  surgical  means  was  a  doubtful  question,  to  which  he  would 
make  further  reference. 

(3)  They  knew  that  for  conception  to  be  possible  the  ovary  must  produce 
healthy  ova  :  but  it  was  very  difficult  to  say  when  it  was  not  doing  so.  They 
knew  that  age  and  the  action  of  X-rays  led  to  ovarian  atrophy  ;  and  they  might 
presume  that  when  this  atrophy  had  come  about  ovulation  ceased.  But  there 
were  other  conditions  that  apparently  interfered  with  normal  ovulation — for 
example,  anaemia,  chronic  taking  of  drugs  such  as  morphia,  certain  febrile 
conditions  and  some  nerve  conditions,  including  i^ituitary  disease.  Obesity 
might  come  into  this  category  ;  certainly  obesity  and  sterility  were  related  ; 
but  whether  obesity  was  the  cause  of  the  sterility,  or  whether  thej'  were  both 
the  results  of  some  disturbed  metabolic  process,  they  did  not  know.  Nor  did 
they  know  what  were  the  factors  that  disturbed  normal  ovulation  or  what  was 
the  influence,  if  any,  of  internal  secretions  on  ovulation.  If  any  product  of 
internal  secretion  did  play  a  part,  they  would  expect  that  it  was  not  the  ovarian 
secretion,  which  was  probably  a  product  of  ovulation  rather  than  a  causal 
factor  in  the  process.  It  would  not  be  unreasonable  to  assume  that  the 
physical  and  chemical  causes  of  defective  ovulation  acted  by  interfering 
with  the  nutrition  of  the  germ  cells.  Further  researches  on  the  internal 
secretions  might  shed  some  light  on  this  very  obscure  and  difficult  subject. 

(4)  The  fourth  condition  was  not  strictly  one  upon  which  successful 
impregnation  depended,  since  failure  therein  led  to  miscarriage,  not  to  sterility. 
But  it  was  conveniently  included  here,  because  when  patients  consulted  them 
they  were  not  so  much  concerned  in  the  possibilities  of  conception  as  in  the 
chances  of  having  a  living  child.  From  this  point  of  view  the  cases  that  they 
must  regard  as  hopeless  and  incm-able  were  ^hose  of  uterine  tuberculosis, 
carcinoma  and  sarcoma  of  the  body  of  the  utertis  and  uterine  fibrosis.  In  the 
last-named  condition  the  absence  of  the  mucosa  rendered  impossible  what  had 
been  described  as  the  "  nidation  of  the  ovum.'' 

(lY)  Functional  Sterility. 

When   a   childless  woman  who  had  been   married  for  some  years  gave  a 
history  of  regular  menstruation  without  undue  loss  or  unusual  pain,  and,  on 
examination  the  pelvic  organs  appeared  to  be  normal,  they  might  regard  the' 
case  as  one  of  functional  sterility.     There  were  then  several  possibilities  to  be 
considered. 

In  the  first  place,  complete  intercourse  might  not  have  taken  place,  and 
this  might  have  been  due  to  impotence  on  the  man's  part  or  to  nen'ousness 
and  shyness  on   the  woman's  part ;   or  because  the  first    attempt  had    lieen 
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painful  the  woman  had  been  too  fearful  to  try  again,  or  the  man  had  refrained 
lest  he  should  seem  unkind ;  or  both  young  people  had  been  obsessed  with  a 
morbid  fear  that  a  confinement  would  necessarily  be  fatal,  such  ideas  being 
fostered  by  a  certain  type  of  sensational  fiction  in  which  the  novelist  always 
arranged  for  the  heroine  to  die  after  an  apparently  natural  childbirth.  One 
patient,  who  had  been  married  twenty-six  years,  had  told  him  (Dr.  Giles)  that 
when  she  was  married  the  period  w^as  on,  and  this  seemed  to  have  put  her 
husband  off,  as  she  "  had  never  had  any  provocation  since.''  Secondly,  it 
might  be  one  of  those  cases  in  which  the  husband  was  at  fault,  suffering  from 
azoospermia  or  from  a  deficient  vitality  of  spermatozoa,  and  this  point  might 
require  investigation.  Thirdly,  it  might  be  an  instance  of  "  sexual  incompata- 
bility."  They  knew  that  there  were  cases  in  which  a  husband  and  wife  had 
been  unable  to  effect  a  conception  together  and  yet  each  had  been  fertile  with 
a  different  mate.  The  reason  was  not  known  and  it  was  not  even  known 
whetlier  the  defect  was  psychological  or  physiological.  There  was  certainly 
nothing  that  the  medical  attendant  could  do  in  the  presence  of  this  difficulty. 

(Y)   Conditions  that  caused  or  favoured  Sterility  but  allowed  of  Treatment. 

They  came  now  to  the  more  hopeful  side  of  their  subject.  It  would  be 
convenient  to  keep  to  tlie  same  classification  as  used  before. 

(1)  Conditions  that  i)revented  Normal  Intercourse  :  (a)  Atresia  of  the  Vaginal 
Orifice. — This  was  a  curaljle  condition  ;  but  the  prognosis  as  regards  sterility 
would  depend  on  tlie  stage  at  w^hich  treatment  was  undertaken.  If  menstrua- 
tion had  been  going  on  for  some  time  and  its  products  accumulating  in  the 
closed  vagina,  secondary  changes  might  be  set  up  in  the  mucosa  of  the  uterus, 
and  later  in  the  tubes,  which  might  be  inimical  to  conception.  But  if  the 
patency  of  the  vagina  was  established  early,  there  was  a  good  prospect  of 
fertility. 

(b)  Stenosis  of  the  Vagina  and  Bigiditi/  of  tlie  Hymen. — Dilatation  of  the 
vaginal  orifice  under  anaesthesia  by  means  of  the  fingers  or  with  graduated 
specula  was  often  sufficient.  In  more  pronounced  cases  of  stenosis  the  vaginal 
wall  should  be  incised  vertically,  and  the  resulting  wound  sewn  up  transversely. 
The  prognosis  was  very  good. 

(c)  DysiMreunia  and  Vaginismus. — The  source  of  pain  during  intercourse 
should  be  sought ;  it  was  most  frequently  in  the  neighbourhood  of  the  vaginal 
orifice  and  the  remedy  was  usually  simple.  More  deeply-seated  pain  might  be 
due  to  a  prolapsed  ovary  or  some  inflammatory  condition  of  tlie  appendages, 
and  abdominal  operation  might  be  needed. 

Inflammatory  disease  would,  of  course,  require  treatment  on  its  own 
account,  apart  from  the  question  of  sterility  ;  l)ut  a  prolapsed  ovary  could  be 
sutured  up  ;  and,  if  associated  with  retroversion,  the  fixing  of  the  uterus  in 
place  was  often  sufticient  to  lift  the  ovary  out  of  the  painful  zone. 

Vaginismus  was  more  difficult  to  treat ;  but  even  here  a  good  dilatation  of 
the  vaginal  orifice  under  anaesthesia  would  often  help  matters  and  the  rest 
would  depend  mainly  on  the  persuasive  powers  of  a  judicious  husband.  It  was 
a  condition  in  which  suggestion  miglit  play  a  useful  part. 

Once  the  mechanical  difficulty  was  overcome,  the  prognosis  as  regards 
sterility  was  good,  as  long  as  the  patient  had  not  waited  until  she  was 
handicapped  by  the  factor  of  age. 

{d)  Tumours  encroaching  on  the  Vagina. — An  ovarian  tumour  or  a  uterine 
fibroid  situated  in  the  pelvis  might  cause  a  mechanical  obstacle  to  intercourse. 
The  treatment  was  of  course  surgical,  and  the  prognosis  would  depend  on  the 
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possibility  of  leaving  at   least  one  ovary  and  a  not  too  much  damaged  uterus. 
The  following  case  was  worth  mentioning  : — 

He  had  seen  the  patient,  aged  36,  when  she  liad  been  married  two  niontlis.  She 
had  sought  advice  on  account  of  difficultj'  with  intercourse  ;  and  on  examination  the 
vagina  had  been  found  encroached  upon  and  apparently  shortened  by  a  large  fibroid  in 
the  posterior  wall  of  the  uterus,  pressing  down  the  pouch  of  Douglas.  He  had  done  a 
myomectomy  and  hysteropexy ;  she  had  become  pregnant  three  months  later  and  had 
a  normal  confinement  on  the  anniversary  of  her  operation. 

(e)  Prolapse  and  Procidentia.— ^mce  these  conditions  were  usually  the 
sequel  of  child-bearing,  they  were  the  cause  of  secondary  rather  than  of 
primary  sterility.  The  obstacle  to  intercourse  was  mechanical,  and  treatment 
allowed  them  to  give  a  good  prognosis.  When  pregnancy  was  greatly  desired, 
lie  considered  that  operation  was  much  better  than  i^essary  treatment ;  for 
pessary  treatment  was  apt  to  defeat  the  object  by  the  setting  up  of  noxious 
discharges.  He  had  many  records  of  pregnancy  and  normal  confinement 
following  liysteropexy  for  prolapse  and  procidentia. 

(2)  Conditions  that  alloiced  intercourse  hut  interfered  with  the  ascent  of 
the  Spermatozoa  :  (a)  Under-developmcnt  of  the  Uterus. — In  this  condition  the 
prognosis  depended  mainly  on  the  patient's  age  :  if  she  was  not  much  over  20, 
it  might  be  an  instance  of  delayed  rather  than  of  arrested  development.  This 
was  sufficiently  rare  to  warrant  the  narration  of  an  example  : — 

In  the  sxunmer  of  1911  he  had  seen  a  girl,  aged  19  ;  she  had  had  amenorrhcea  for  a 
year  and  a  half,  and  had  previously  menstruated  slightly  for  a  few  months.  Examina- 
tion imder  aniesthesia  had  shown  a  distinctly  under-developed  uterus  ;  it  had  felt  small, 
and  the  sound  had  passed  in  If  in.  Dr.  Giles  had  seen  her  again  five  years  later; 
menstruation  had  been  going  on  regularlj-  for  two  years,  the  menstrual  flow  not  very 
hiuch,  but  lasting  three  to  four  days.  She  had  been  married  six  months.  On 
examination,  the  uterus  felt  quite  normal  in  size. 

In  quoting  this  case  in  his  monograph  Dr.  Giles  had  added  "  I  shall  not  be  surprised 
if  pregnancy  occurs."  This  forecast  had  proved  correct,  and  he  had  just  heard  that 
♦she  was  confined  of  a  son  the  previous  day. 

Kisch  had  related  a  similar  ease. 

Obviously  one  need  not  give  a  liopeless  prognosis  in  such  cases  ;  but  it 
KQUst  be  borne  in  mind  that  most  of  the  cases  that  they  saw  of  under- develop- 
ment were  really  arrested  development ;  and  he  knew  of  no  treatment  that 
w^ould  remedy  the  defect. 

{b)  Anteflexion  of  the  Uterus  and  Stenosis  of  the  External  Os.- — These  condi- 
tions were  frequently,  but  not  necessarily,  found  together  :  and  there  was  no 
doubt  that  the  presence  of  either  one  or  both  of  them  must  be  regarded  as 
very  unfavourable  to  conception.  But  they  could  not  say  that  conception  was 
impossible.  From  the  point  of  view  of  prognosis  following  treatment,  these 
were  among  the  most  satisfactory  cases  met  with ;  for  if  a  proper  dilatation  of 
the  cervical  canal  were  carried  out,  and  especially  if  this  were  followed  by  the 
insertion  of  an  intra-uterine  stem  for  a  fortnight,  the  chances  of  subse- 
<iuent  pregnancy  were  very  good.  He  had  met  with  a  number  of  instances 
of  this. 

(c)  Betioversion  of  the  uterus  was  another  condition  which  must  be  considered 
as  unfavourable  to  conception,  but  not  as  definitely  preventing  it.  Eetroversion 
of  the  gravid  uterus  was  not  rare,  and  there  was  no  doubt  that  in  many  of  the 
cases  the  displacement  had  preceded  the  pregnancy.  On  the  other  hand  one 
met  with  a  fair  number  of  cases  in  wdiich  a  patient  who  had  had  several  years 
of  sterile  married  life  was  found  to  be  suffering  from  retroversion  J  and  on 
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•correcting  this,  either  with  the  help  of  pessaries  or  by  operative  means, 
pregnancy  followed.  A  general  rule  as  to  whether  surgical  or  other  treatment 
should  be  adopted,  could  not  be  laid  down,  and  it  would  take  too  long  to  discuss 
the  matter  then.  Each  case  must  be  dealt  witli  according  to  all  the  circum- 
stances attending  it. 

{(l)  Atresia  of  the  Os  Externum. — Here  prognosis  was  hopeless  without  treat- 
ment and  not  very  good  with  it.  As  a  rule  such  atresia  was  the  result  of 
inflammatory  conditions,  which  were  likely  to  have  otlier  bad  effects  on  the 
uterus  besides  closing  its  orifice.  Nevertheless,  an  attempt  should  be  made  to 
restore  the  patency  of  the  canal. 

(e)  Polypus  in  the  Uterine  Canal. — Under  this  heading  might  be  included 
fibroid  and  mucous  polypi  and  submucous  fibroid.  In  nearly  every  case  the 
condition  could  be  cured  ;  the  operation  might  be  very  simple,  amounting  to 
little  more  than  a  curetting,  or  it  might  be  a  big  affair,  namely  an  abdominal 
myomectomy  by  hysterotomy  (i.e.,  the  removal  of  a  fibroid  from  inside  the 
uterus  by  the  abdominal  route).  Prognosis  ranged  from  "  very  good"  in  the 
case  of  small  polypi  to  "  moderate  "  or  even  "  bad  "  in  the  case  of  large  intra- 
uterine fibroids. 

(/)  Endometritis  GaM%ei\.,  in  some  cases,  absolute  sterility  l)y  preventing  con- 
ception ;  the  modus  operandi  was  probably  the  injurious  effect  of  the  discharge 
on  the  vitality  of  the  spermatozoa.  In  other  cases  conception  occurred,  but  the 
mucosa  was  not  healthy  enough  to  harbour  the  oosperm,  and  miscarriage 
followed.  After  treatment  in  the  form  of  a  careful  curetting,  the  prognosis 
was  good  ;  and  these  cases  formed  a  fair  j^roportion  of  their  successes  in  the 
treatment  of  sterility. 

((/)  Salpingitis. — It  was  nearly  certain  that  in  cases  of  mild  salpingitis 
without  occlusion  of  the  tubal  ostia,  conception  could  take  place  ;  and  in  all 
probability  the  sequel  was  often  a  tubal  pregnancy.  It  might  be  supposed, 
however,  that  uterine  pregnancy  also  followed ;  for  they  were  all  familiar  witli 
•cases  in  which  childbed  fever  was  apparently  due  to  the  lighting-up  of  a  latent 
infection  of  the  tubes.  But  such  a  condition  could  hardly  be  diagnosed 
l)efore  operation,  and  so  the  question  of  prognosis  hardly  came  in. 

There  was  another  condition  to  be  considered,  namely  salpinrjitis  witJi 
occlusion.  Obviously  when  this  was  present,  conception  was  impossible ;  but 
within  certain  limits  it  could  be  remedied  by  operation,  namely  in  those  cases 
in  which  there  had  not  been  extensive  suppuration  or  damage  to  the  tubes. 
An  artificial  ostium  could  be  made  by  making  an  incision  in  the  tube,  near  the 
ovary,  and  oversewing  the  edges,  to  prevent  the  opening  from  closing  up  again. 
A  good  deal  of  this  conservative  surgery  had  been  done,  and  some 
successful  cases  had  been  reported,  in  which  pregnancy  had  followed.  He  had 
done  it  himself  in  a  few  cases,  but  he  had  not  lieard  of  any  of  his  patients 
having  become  pregnant.  The  prognosis  should  be  very  guarded  ;  because 
although  they  might  count  upon  restoring  patency,  they  could  not  tell  how  far 
the  damage  to  the  tubal  mucosa  might  vitiate  the  chances  of  pregnancy. 

There  were  certain  methods  of  treatment  that  liad  a  place  when  the  cause 
•of  sterility  lay  with  the  man  ;  thus  a  vaso-vasostomy  had  been  carried  out  when 
the  vasa  deferentia  were  occluded  and  there  was  evidence  of  live  spermatozoa 
in  the  testicle  ;  and  in  cases  of  male  impotence,  when  the  semen  was  normal, 
artificial  insemination  had  been  tried.  He  had  not  gone  into  these  questions, 
•as  his  observations  were  more  particularly  concerned  with  sterility  in  women. 

He  liad  endeavoured,  in  this  short  resume,  to  outline  the  principles  that 
would  help  them  in  giving  a  prognosis  as  to  the  prospects  of  childbearing,  and 
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the  treatment  that  should  be  carried  out  in  those  cases  in  which  a  chance  of 
improving  those  prospects  was  offered.  In  conclusion  he  would  emphasize 
three  points  : — 

(1)  The  possibility  of  the  responsibity  of  the  husband  must  always  be 
borne  in  mind. 

(2)  It  was  unwise  to  promise  a  successful  issue  as  the  result  of  treatment  ; 
for  though  they  might  secure  correct  anatomical  conditions,  they  could  not 
control  their  physiological  working. 

(3)  The  idea  that  every  sterile  woman  should  be  curetted  ought  to  be  dis- 
couraged. In  fact,  no  operation  on  a  woman  should  be  undertaken  unless  they 
were  reasonably  satisfied  that  her  husband  was  all  right. 

Dr.  E.  A.  Gibbons 

said  that  Dr.  Giles  stated  that  the  percentage  of  sterility  in  women  varied  from 
2  to  20,  according  to  those  who  had  collected  the  cases,  and  ho  had  seen 
figures  giving  a  percentage  as  high  as  23.  Those  who  had  endeavoured  to 
collect  statistics  regarding  this  knew  how  difficult  it  was  to  secure  accuracy — 
for  instance  patients  had  told  him  (Dr.  Gibbons)  when  consulting  him  aboiit 
sterility  that  they  had  never  taken  any  precautions  against  conception,  and  had 
subsequently  confessed  to  having  used  them  for  many  months  after  marriage. 
When  Matthews  Duncan  and  Simpson  had  collected  cases,  there  was  not  the 
likelihood  of  error  which  now  existed,  because,  in  those  days,  preventives  to 
conception  had  been  practically  unknown  ,  therefore  it  was  quite  legitimate 
to  take  the  figures  in  the  Peerage.  Now,  however,  so-called  Malthusian 
methods,  with  their  danger  to  the  State,  were  so  common  tliat  there  was  no 
accuracy  obtainable  in  such  a  book. 

Nowadays  it  was  quite  common  for  girls  about  to  marry  to  consult  their 
medical  adviser  as  to  how  to  prevent  conception.  This  of  course,  had  a  most 
important  bearing  on  the  State,  because  fertility  in  women  was  the  basis  of 
the  fecundity  of  the  nation,  of  its  growth,  and  of  its  importance  in  the  world. 
The  test  of  fertility  was  the  rapidity  with  which  women  conceived,  and  it  was 
known  that  the  average  fertility  of  fertile  marriages  daring  the  whole  of 
the  child-bearing  period  in  life  was  ten.  Now  it  might  surprise  some  to  know 
that  as  a  result  of  a  voluntary  confidential  census  among  intellectuals,  it  had 
been  found  that  of  120  marriages,  107  were  "  limited,"  and  that  the  average 
number  of  children  of  each  marriage  was  considerably  under  two. 

According  to  the  tables  collected  by  Bertillon,  the  annual  birth-rate  per 
thousand  had  fallen  in  Paris  gradually  from  104  in  very  poor  quarters  of 
the  city,  to  34  in  very  rich  quarters,  and  in  London,  under  similar  conditions, 
from  197  to  63  per  thousand  ;  that  was  to  say  that  the  "  gospel  of  comfort  '' 
had  prevailed. 

It  was  said  that  the  percentage  of  sterility  was  the  index  to  the  morals  of 
the  nation.  They  knew  that  congenital  sterility  was  rare,  both  in  men  and 
women,  but  it  looked  as  if  they  were  becoming  a  decadent  nation,  for  the 
number  of  children  in  each  family  had  steadily  declined  in  recent  years. 
The  births  for  England  and  Wales  had  been  22,417  fewer  for  the  June  quarter 
of  last  year  (1920),  than  for  the  previous  quarter.  This  decline  could  not  be 
attributed  to  the  postponement  of  marriage,  to  decrease  in  the  number  of 
marriages,  or  to  diminished  fertility.  Dr.  Desplats  was  of  opinion  that  in  a 
certain  large  city  abroad  one-third  of  the  pregnancies  were  aborted,  and  they 
knew  that  Sir  James  OHver  had  called  attention  to  the  danger  of  diachylon. 
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which  was  well  known  to  be  used  to  pi-ocure  abortion,  especially  in  the  north 
of  England. 

Now  taking  the  foregoing  with  the  statement  of  Douglas  White  that  three 
times  as  many  children  died  in  the  nine  months  before  birth  as  died  in  the 
first  two  months  after  birth,  and  of  Dr.  Routh,  that  the  still-birth  rate  was 
probably  higher  than  3  per  cent,  of  total  births,  it  showed  what  an  enormous 
amount  of  loss  to  the  State  occurred.  Many  of  these  deaths  were  of  course 
unavoidable,  but  he  (Dr.  Gibbons)  thought  it  their  duty  to  do  everything 
in  their  power  to  remedy  this  and  save  life.  In  his  opinion,  it  was  of  great 
importance  that  newly-married  couples  who  sought  advice  should  be  told  that 
they  took  precautions  against  conception  at  their  own  risk,  and  that  they 
could  not  break  physiological  laws  with  impunity. 

In  the  case  of  the  rabbit,  if  the  doe  when  ready,  was  withheld  from  the 
buck  through  several  consecutive  periods  of  oestrum,  most  of  the  follicles 
underwent  degeneration,  and  frequently,  during  the  remainder  of  the  breeding 
season,  and  sometimes  for  future  seasons,  the  female  was  sterile.  Surely  this 
should  teach  them  a  lesson  ! 

He  bad  had  sufficient  experience  to  say  that  he  had  known  w^omen  who 
had  started  married  life  with  a  determination  to  avoid  conception,  who  had 
years  afterwards  given  up  preventives,  and  had  done  everything  in  their  power 
to  cause  conception,  but  had  failed ;  and  he  had  known  women  who,  having 
had  one  child  after  marriage,  had  determined  to  have  no  more,  who  had 
subsequently  changed  their  minds,  and  had  been  bitterly  disappointed  that  all 
their  efforts  to  procure  a  second  child  liad  had  no  result. 

Now  this  had  nothing  to  do  with  §o-called  "one-child  sterility,"  which 
usually  could  be  traced  to  some  puerperal  trouble  of  the  uterus  or  tubes. 
In  these  women,  he  had  been  satisfied  that  pelvic  examination  revealed 
nothing  abnormal  and  that  the  husbands  were  sexually  sound. 

He  was  certain  that  the  majority  of  men  did  not  know  the  harm  which 
might  follow  the  use  of  these  preventives,  especially  to  the  nervous  system 
of  women  who  had  normal  sexual  feelings,  and  he  therefore  considered  it  of  the 
highest  importance  that  they  should  be  told. 

Dr.  Malcolm  Donaldson 

said  he  was  most  interested  in  cases  of  sterile  women  who  proved  normal  on 
physical  examination,  and  their  husbands  also,  and  wished  Dr.  Giles  liad 
spent  more  time  on  the  discussion  of  these  cases.  Dr.  Donaldson  had 
examined  nine  women  on  twenty-two  occasions  to  see  how  far  up  the  canal 
spermatozoa  could  be  traced,  without  getting  conclusive  results.  Mr.  Kenneth 
Walker  had  co-operated  with  him  by  examining  the  husbands.  Dr.  Donaldson 
asked  Dr.  Giles  whether  he  considered  that  estimation  of  the  acidity  of  the 
cervical  discharge  would  be  useful,  and  whether  he  had  tried  passing  oxygen 
through  the  uterus  to  see  wliether  the  tubes  were  patent.  He  had  thouglit  that 
everyone  nowadays  examined  the  husband  before  submitting  the  wife  to 
operation,  but  he  had  recently  found  aspermia  in  a  husband  whose  wife  liad 
given  a  history  of  two  curettings. 

Mr.  Kenneth  Walker 

said  that  as  he  had  examined  the  husbands  of  the  patients  in  the  cases 
referred  to  by  Dr.  Donaldson  he  would  state  what  he  had  found. 

It  was  naturally  a  matter  of  great  difficulty  to  determine  the  percentage  of 
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sterile  aiarriages  in  which  the  man  was  responsible.  Various  statistics  had 
been  given  ranging  from  from  45'4  per  cent.  (Sanger)  to  18  per  cent.  (Gross),. 
His  own  series  of  cases  was  too  small  to  justify  the  formation  of  statistics, 
but  he  was  convinced  that  sterility  w'as  commoner  in  males  than  had  pre- 
viously been  recognized. 

What  was  more  interesting  still  was  the  large  percentage  of  husbands  who 
although  not  absolutely  sterile  might  be  regarded  as  relatively  so-  Whilst  in 
something  like  15  per  cent,  of  cases  one  could  dogmatically  state  that  the 
husband  was  sterile,  in  a  still  larger  number  one  could  detect  some  abnormality 
in  the  genitalia  ;  in  other  words,  there  was  either  oligospermia  or  what  might 
be  regarded  as  an  undue  number  of  degenerate  forms  of  spermatozoa,  or  signs 
of  inflammatory  trouble  in  the  testes,  prostate  or  vesicles.  The  prostatic 
fluid  in  these  cases  contained  pus  cells  and  occasionally  a  considerable  number 
of  cholesterin  crystals. 

He  was  unaware  of  the  extent  of  a  gynsecologist's  knowledge  of  the  acces- 
sory sexual  glands  in  the  female,  but  the  genito-urinary  surgeon's  knowledge 
of  the  male  accessory  glands  was  exceedingly  sketchy.  They  did  not  know 
what  were  the  functions  of  the  vesicles  or  of  the  prostate.  They  did  however 
know  that  the  action  of  at  any  rate  one  of  these  glands  was  esssential  to 
fertility.  If  the  vesicles  of  a  rat  were  removed  he  remained  fertile  ;  the  same 
was  true  if  the  prostate  were  excised.  If,  however,  the  rat  were  deprived  of 
both  prostate  and  vesicles,  he  became  sterile.  Mr.  Walker  believed  this  to  be 
confirmed  by  clinical  experience.  This  being  so,  the  mere  presence  of 
spermatozoa  in  the  semen  did  not  prove  that  the  male  was  beyond  suspicion. 
For  this  reason  the  usual  cursory  examination  of  a  husband  was  quite  inade- 
quate if  they  were  to  be  sure  that  the  cause  of  sterility  did  not  lie  with  him. 
Although  the  modern  gynaecologist  had  recognized  the  importance  of  an 
examination  of  a  husband  before  resorting  to  operative  procedures  in  the  wife, 
he  (Mr.  Walker)  did  not  think  that  he  had  realized  how  thorough  that  exami- 
nation should  be.  A  much  closer  co-operation  must  exist  between  the 
gynaecologist  and  the  genito-urinary  surgeon  if  mistakes  were  not  to  be  made, 
and  it  was  on  the  necessity  for  this  mutual  co-operation  that  he  would  lay 
special  stress. 

Dr.  Herbert    Spexcer 

said  that  he  was  glad  to  find  Dr.  Giles  condemning  the  making  of  an  artificial 
vagina  out  of  intestine  in  patients  in  whom  the  uterus  and  vagina  were  absent. 
In  his  opinion,  ventrofixation  for  retroversion  and  prolapse  of  the  ovary  should 
also  be  expunged  from  the  list  of  gynaecological  operations,  for,  although  it  would 
keep  the  uterus  in  position,  it  was  not  free  from  risk  either  immediate  or 
remote  (dystocia  and  intestinal  obstruction),  and  the  replacement  could  be 
effected  by  simpler  means  (pessaries  and  shortening  of  the  round  ligaments). 
He  had  known  many  patients  become  pregnant  after  myomectomy.  An  in- 
teresting case  was  that  of  a  large  tumour  attached  to  the  whole  of  the  back  of 
the  uterus,  in  which  the  patient  had  conceived  shortly  after  the  operation  and 
had  had  a  living  child  by  Caesarean  section.  Here  the  broad  attachment  had 
seemed  to  indicate  hysterectomy,  but  the  conservative  operation  had  been  done 
at  the  patient's  urgent  request  with  a  happy  result,  and  at  the  Caesarean 
section  the  posterior  surface  of  the  uterus  had  been  found  quite  free  from 
adhesions  and  the  site  of  the  myomectomy  only  indicated  by  three  white 
specks  beneath  the  peritoneum.  He  had  seen  one  case  in  which  an  undeveloped 
uterus,  which  had  been  dilated  unsuccessfully,  conceived  at  once,  after  seven 
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years'  sterile  life,  on  Pozzi's  operation  being  performed.  He  had  formerly 
dilated  a  great  many  patients  for  sterility  and  had  applied  a  stem  for  twelve  hours 
in  some  of  the  cases.  But  the  proportion  of  success  had  been  so  small  that 
he  had  for  nearly  twenty  years  abandoned  it  in  favour  of  Pozzi's  operation, 
which  gave  much  better  results.  When  he  had  spoken  in  favour  of  Pozzi's 
operation  in  New  York  twelve  years  ago  no  one  at  the  meeting  had  confessed 
to  having  performed  the  operation  and  one  speaker  had  said  that,  in  America, 
they  wei'e  accustomed  to  stitch  up  split  cervices,  not  to  make  them.  The 
prolonged  wearing  of  an  intra-uterine  stem  had  often  been  followed  by  inflam- 
mation ;  no  doubt  the  risk  was  less  if  the  patient  were  kept  in  bed  as  in 
Dr.  Giles's  cases.  There  was  one  form  of  sterility  which  Dr.  Giles  had  not 
mentioned,  namely,  that  due  to  a  small  overgrowth  of  the  mucous  membrane 
at  the  external  os,  probably  resulting  from  slight  tears  in  a  previous  labour, 
forming  a  sort  of  ball-valve  to  the  external  os.  He  had  known  the  simple 
removal  of  this  small  growth  by  a  V-shaped  incision  to  be  followed  by  preg- 
nancy in  several  instances.  He  had  thought  this  was  a  discovery  of  his  own 
till  he  had  found  that  Marion  Sims  had  described  and  figured  it.  In  all  cases 
of  sterility  it  must  be  remembered  that  the  patient  might  conceive  without 
operation  ;  this  he  had  known  in  one  case  after  twenty-one  years  of  sterile 
life ;  in  another  case  a  patient  who  had  applied  for  treatment  after  several 
years  of  sterile  married  life  had  been  actually  pregnant  at  the  time  of 
consultation. 

He  could  corroborate  Dr.  Gibbons'  statement  as  to  the  frequent  use  of 
preventives  and  their  effect  in  causing  permanent  sterility.  In  the  case  of 
quinine  pessaries,  especially,  he  had  found  a  thickening  of  the  epithelium 
of  the  external  os  which  probably  extended  to  the  endometrium  and  explained 
the  permanent  sterility  when  patients  who  had  used  the  pessaries  in  earh 
married  life  had  later  left  off  their  use  in  the  hope  of  having  a  child. 

Dr.  Louise  McIlroy 

thought  that  Dr.  Giles'  intei'esting  address  might  be  continued  on  further  lines 
— as  to  the  question  of  the  factors  whicli  influenced  fertility.  The  causes  of 
sterility,  as  far  as  pathological  conditions  were  concerned,  were  pretty  well 
known,  but  the  work  of  the  future  must  go  upon  physiological  and  biological 
lines,  and  the  effect  of  the  internal  secretory  organs  upon  the  reproductive 
functions.  The  ovum  should  be  looked  upon  as  a  temporary  ductless  gland, 
and  in  cases  of  repeated  abortion  where  no  cause  could  be  found,  there  was 
sometimes  evidence  of  the  inhibitory  action  of  the  endocrines  upon  the  growth 
of  the  ovum.  It  might  perhaps  follow  that  these  same  organs  might  inhibit 
fertilization  or  embedding  of  the  ovum.  Among  cattle  it  was  found  that  the 
massage  of  an  ovary  containing  a  persistent  corpus  luteum  favoured  fertiliza- 
tion in  previously  sterile  animals.  Dr.  McIlroy  thought  that  the  Section 
should  protest  against  the  growing  prevalency  of  use  by  women  of  contra- 
conceptive  pessaries,  and  that  efforts  to  prevent  the  satisfaction  of  the  maternal 
instinct  when  the  sex  instinct  was  stimulated  at  the  same  time,  were  no  doubt 
accountable  for  many  gynaecological  conditions  and  neuroses. 

Dr.  Fairbairn 

said  he  felt  that  the  most  difficult  cases  were  chiefly  those  without  physical 
signs  or  mechanical  cause.  He  agreed  with  Professor  Louise  McIlroy  that 
until    bio-chemical  research    had    supplied    the    necessary    information,   their 
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efforts  to  cure  sterility  must  largely  be  on  the  principle  of  working  in  the 
dark,  once  the  causes  had  been  investigated  as  far  as  was  possible.  A  very 
interesting  paper  had  been  published  by  Professor  Arthur  Eobinson,  of  Edin- 
burgh, on  "Pre-natal  Death,"  in  v^'hich  he  had  used  statistics  from  the  Board 
of  Agriculture  with  regard  to  the  fertility  of  mares  and  stallions.  He  (Professor 
Robinson)  called  attention  to  the  fact  that  in  tlie  case  of  Clydesdale  stallions 
nearly  half  the  matings  were  unfertile,  and  in  thoroughbreds  more  than  half, 
though  both  the  male  and  female  were  presumably  healthy.  Other  re- 
searches on  ferrets,  in  which  the  females  had  been  examined  in  various  stages 
of  pregnanc5%  showed  that  degenerative  changes  in  some  of  the  zygotes  had 
taken  place,  whilst  others  in  the  same  animal  were  perfectly  healthy.  All 
that  pointed  to  factors  governing  both  the  sperm  and  germ  cell  and  the  zygote 
derived  from  them,  of  which  at  present  there  was  no  scientific  knowledge. 

Dr.  Giles   (in  reply) 

endorsed  Dr.  Gibbons'  remarks  as  to  the  great  unhappiness  resulting  from 
deliberately  childless  marriages,  and  said  he  had  always  warned  patients  of 
this.  He  believed  that  quinine  had  a  permanently  bad  effect.  Those  who 
waited  for  a  convenient  season  to  have  a  child  often  laid  up  trouble  for  them- 
selves. On  the  question  of  fibroids  he  had  come  to  the  conclusion  that  these 
were  not  a  cause  but  in  a  sense  a  consequence  of  sterility.  Women  who  were 
subjected  to  sexual  excitement  with  no  physiological  outlet  appeared  to  have 
a  tendency  to  develop  fibroids.  He  would  like  the  opinion  to  go  forth  from 
the  Section  that  the  use  of  contraceptives  was  a  bad  thing.  He  agreed  with 
Dr.  Donaldson  and  Professor  Mcllroy  that  the  apparently  normal  cases  were 
the  most  difficult,  but  he  had  not  said  more  on  this  subject  because  there  was 
such  profound  ignorance  concerning  it.  As  to  the  reaction  of  the  cervical 
secretion,  the  normal  reaction  was  of  course  alkaline.  After  endometritis  it 
might  become  acid,  and  spermatozoa  could  not  live  in  an  acid  medium.  He 
had  not  tried  the  injection  of  oxygen  for  diagnostic  purposes.  He  was  inter- 
ested in  Mr.  Kenneth  Walker's  remarks  as  to  the  large  percentage  of  defect 
traceable  to  the  male  partner.  It  must  be  borne  in  mind  that  the  success  of 
treatment  was  difficult  to  estimate,  since  in  some  cases  after  many  years  con- 
ception occurred  spontaneously.  He  had  heard  of  one  case  in  which  pregnancy 
was  reported  to  have  occurred  after  twenty  years  of  sterility.  Changes  in 
habits  were  also  a  factor  ;  too  great  frequency  of  intercourse  might  prevent 
conception,  whereas  rest  and  change  often  proved  beneficial. 


The  June  meeting  of  the  Section  of  Obstetrics  and  Gynecology  was  not 
held  owing  to  the  meeting  of  the  British  Congress  of  Gynaecology  and 
Obstetrics  at  Birmingham,  in  which   the  Section   took   part. 

A  full  report  of  that  meeting  wnll  be  found  in  the  British  Journal  of 
Obstetrics  and  Gyncecology ,  and  a  good  abstract  in  the  Lancet  and  the 
British  Medical  Journal. 
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PEESIDENT'S   ADDEESS  : 
The  Importance  of  Clinical  Observation  in  Dental  Surgery.^ 

By  W.  H.  Dolamore,  L.R.C.P.,  M.R.C.S.,  L.D.S.E. 

(President). 

The  papers  presented  to  this  Section  and  to  its  forerunner,  the 
Odontological  Society  of  Great  Britain,  have  seemed  to  me  to  deal  too 
exclusively  v^^ith  problems  requiring  for  their  solution  research,  either  in 
a  laboratory  or  in  a  museum.  Not  one  of  these  papers  has  been,  in  any 
sense,  superfluous,  but  clinical  observation  acts  as  a  corrective. 
Research  depends  so  largely  on  the  methods  available  that  the  con- 
clusions drawn  need  constantly  to  be  revised,  when  improved  methods 
and  apparatus  are  available.  Clinical  observation,  on  the  other  hand, 
records  facts  which,  though  they  do  need  laboratory  research  for  their 
elucidation,  yet  remain  facts  for  all  time.  To  these  all  theories  must 
conform. 

Clinical  observation  has  other  advantages  :  Every  practitioner  has 
in  his  daily  work  a  field  for  study  resembling  a  museum.  His  specimens 
are  not  dead,  but  living  ;  altering  from  day  to  day;  hence  he  can  watch 
the  beginnings,  the  growth,  and  the  endings  of  disease.  This  being  so 
it  is  regrettable  that  the  result  of  clinical  observations  are  not  more 
frequently  recorded.  Even  more  regrettable  that  the  advantage  of 
keeping  complete  records  does  not  appeal  to  us  early  in  our  career  ; 
or,  as  in  my  own  case,  that  other  interests  are  allowed  to  prevent  it. 

A  few  cases,  coming  under  my  observation,  will  illustrate  my 
contention.  The  first  case  is  that  of  a  young  girl,  who,  upon  the  one 
side  of  the  maxilla,  has  a  fully  developed  lateral  incisor,  but  a  skiagam 

'  At  a  meeting  of  the  Section,  held  October  25,  1920. 
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shows  the  corresponding  tooth  upon  the  other  side  to  be  absent.  I  have 
seen  other  similar  cases.  Xow  it  is  thought  that  the  teeth  of  man  are 
undergoing  regressive  changes,  more  especially  in  civilized  races  than 
in  more  primitive  types.  It  is  suggested,  also,  that  these  changes  may 
lead  to  the  total  disappearance  of  some  teeth,  especially  of  the  third 
molars  and  of  the  lateral  incisors.  Further,  some  have  associated  the 
diminishing  size  of  the  jaws  with  this  regressive  change,  as  cause  and 
effect.  I  do  not  wish  to  argue  for  or  against  this  theory.  I  wish 
simply  to  put  before  you  some  clinical  facts  which  seem  to  be  out  of 
harmony  with  it. 

Take  the  third  molars.  AVe  know  these  begin  to  develop  at  an 
early  age  long  before  they  (if  we  can  imagine  them  to  be  endowed  with 
perceptive  sense)  can  know  whether  there  will  be  room  for  their 
development,  or  not.  For  I  take  it  to  be  admitted  that  the  growth  of 
the  mandible,  for  instance,  is  as  dependent  and  consequent  on  its  use 
as  is  that  of  any  other  bone  in  the  body.  The  large  mandibles  observed 
among  those  who  lead  a  laborious  existence  must  be  the  result  of  their 
life  history,  or  else  there  remains  this  idea— only  those  who  are 
predestined  to  have  large  mandibles  drift  into  such  employment,  and 
this  seems  absurd. 

Now,  frequently  we  see  third  molars  present  and  endeavouring  to 
erupt  in  ill-developed  jaws  and,  per  contra,  absent  when  there  is  room 
for  their  development.  Bolk  draws  attention  to  another  curious 
anomaly  in  connexion  with  lower  molars.  It  is  admitted  the  lower 
third  molars  are  absent  frequently,  but  when  present  they  show  no  sign 
of  regressive  change ;  whereas  the  lower  second  molars,  which  are  absent 
rarely,  have  become  reduced,  usually,  to  four-cusped  teeth,  and,  rarely, 
may  have  only  three  cusps.  Bolk  also  records  a  case,  somewhat  parallel 
to  the  one  I  first  mentioned,  in  which  the  lower  third  molar  tooth  was 
absent  upon  the  one  side  but  was  present  and  normal  in  form  upon 
the  other. 

Again,  if  lack  of  development  of  the  bone  be  the  determining  factor, 
how  are  we  to  explain  the  absence  of  second  premolars  ?  For  these, 
admittedly,  there  is  abundance  of  space  ;  indeed,  our  attention  is 
usually  drawn  to  the  absence  of  the  premolar  by  the  persistence  of  a 
much  larger  tooth,  the  second  deciduous  molar.  Moreover,  if  the 
relatively  frequent  absence  of  the  second  premolar  be  due  to  a 
regressive  change  how  are  we  to  account  for  the  fact  that  the  first 
premolar,  rarely  absent,  shows  most  marked  simplification  ? 

There  are,  indeed,  some  reasons  for  thinking  that,  to  take  the  lower 
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second  premolar,  its  common  change  is  progressive  in  nature.  Thus  a 
large  percentage  of  lower  premolars  are  tri-tubercular,  or,  more 
correctly  quinti-tubercular  (fig.  1,  c). 

Jonge  Cohen  points  out,  correctly,  that  what  may  be  regarded  as 
the  normal  type  is  a  sexi-tubercular  tooth   (fig.  1,  e). 

There  are  two  main  cusps,  the  buccal,  or  protomere,  and  the  lingual, 
or  deuteromere.  Medial  and  distal  to  these  are  two  subsidiary  cusps. 
These  may  be  represented  by  the  formula  4  jj  3  .  Cohen  regards  a 
quinti-tubercular  tooth  as  derived  from  the  sexi-tubercular  type  by  the 
suppression  of  the  medial  cusp,  or  three  of  the  lingual  series,  and  by 
progressive  changes  in  the  deuteromere  and  in  the  distal  cusp,  or  four, 
so  that  these  equal   the   buccal  cusps  in   size  and  height.     His  chief 


Fig.  1. 

Second  lower  premolars  :    ( ',  quinti-tubercular,  right  and  left ;  E,  sexi-tubercular  ; 
A,  sexi-tubercular,  second  lower,  and  B,  first  lower  premolars  from  same  patient. 

reasons  for  this  assumption  are  that  quinti-tubercular  premolars  are 
often  associated  with  progressive  changes  in  other  teeth,  such  as  the 
development  of  the  cingulum  of  the  incisors ;  also,  he  states,  that  if 
more  than  one  root  be  present  the  tooth  is  of  this  type.  Having  read 
Cohen's  book  only  recently  it  would  ill  become  me  to  question  these 
statements,  but  I  show  a  second  premolar  (fig.  1,  a),  extracted  by  me 
last  week,  which  is  undoubtedly  sexi-tubercular  and  with  it  the  two 
first  premolars.  The  roots  of  these,  though  single,  both  show  marked 
tendency  towards  division,  indeed  the  apex  of  one  is  bifid  (fig.  1,  b). 
But  whether  these  changes  be  progressive  or  not  the  result  is  a  large, 
D — OD   la 
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molariform  typeof  tooth,  which  most  certainly  suggests  no  simphfication 
nor  regression  of  type,  as  a  step  towards  its  disappearance. 

It  is  noteworthy,  surely,  that  if  the  first  premolar  be  formed  on  the 
same  lines  as  the  second,  as  we  can  hardly  doubt,  then  it  is  also 
morphologically  a  sexi-tubercular  tooth  which  has  become  simplified  so 
that  the  lateral  cusps  are  rarely  seen.  Yet  this  tooth  is  practically 
never  absent. 

Is  the  occasional  absence  of  these  lateral  incisors  intimately  con- 
nected with  a  gradual  diminution  in  the  number  of  teeth  ?  I  should 
like  to  place  on  record  that  I  have  seen  a  larger  number  of  patients, 
who,  by  the  development  of  supernumerary  teeth  in  the  incisor  regions, 
might  be  supposed  to  have  an  increased  number  of  incisors,  than  I 
have  of  those  in  whom  the  number  was  diminished  by  the  absence  of 
the  lateral  incisors.  I  admit  that  one  sees  a  considerable  number  of 
peg-shaped  laterals,  but  these  are  too  obvious  to  escape  notice  through- 
out the  patient's  life.  From  constantly  seeing  the  same  patient  I  fancy 
one  is  led  to  think  the  teeth  are  more  frequently  dwarfed  or  absent 
than  they  are ;  whilst,  on  the  other  hand,  supernumerary  teeth  are 
usually  extracted  :  their  existence  is  forgotten  and  another  observer 
does  not  know  of  their  previous  existence. 

Supernumerary  teeth  in  the  incisor  region  well  illustrate  the 
necessity  for  deduction  being  corrected  by  wide  clinical  observation. 
In  discussing  the  homology  of  incisor  teeth,  the  argument  is  used 
that  the  second  incisor  of  the  full  mammalian  dentition  is  missing  in 
primates,  because  in  cases  of  cleft  palate,  which  are  relatively  rare, 
a  supernumerary  tooth  sometimes  appears  on  the  inner  side  of  the 
cleft.  Undoubtedly,  in  my  experience,  the  appearance  of  a  tooth  in 
this  position  is  far  less  common  than  that  of  a  supernumerary  tooth,  or 
teeth,  between  the  central  incisors;  a  tooth,  moreover,  which  erupts 
before  the  central  incisors.  If  any  argument  with  regard  to  the 
homology  of  the  teeth  can  be  based  on  the  sporadic  appearance  of 
supernumerary  teeth,  which  is  surely  doubtful,  my  experience  suggests 
the  missing  teeth  to  be  ^ — . 

Whilst  considering  central  incisor  teeth  I  may  call  attention  to  the 
occasional  formation  of  an  excessive  number  of  cusps  which  I  do  not 
recall  having  seen  recorded.  It  is  assumed  generally,  I  think,  that 
these  teeth  consist,  like  the  premolars,  of  two  three-cusped  odontomeres. 
The  lingual  is  not  developed  but  simplified  to  form  a  single  protuber- 
ance, but  which,  as  an  abnormality,  may  be  developed  in  varying 
degree.     The   labial  odontomere  shows   its  tri-tubercular  nature  both 
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by  presenting  three  cusps,  in  an  unworn  tooth,  and  frequently  by  three 
elevations  on  the  labial  surface.  A  few  years  back  I  noticed  an  unworn 
central  with  four  cusps,  and  my  attention  being  directed  to  the  point, 
I  have  found  this  form  to  be  not  uncommon,  indeed  five  and  even  six 
can  sometimes  be  distinguished.  These,  though  distinctly  marked, 
may  be  developed  but  slightly.  Fig.  2  shows  a  cast  of  the  best 
specimen  I  have  seen,  and  with  it  a  lateral  incisor  showing  the  same 
formation.  Curiously,  I  have  not  noted  the  same  condition  in  other 
lateral  incisors,  but  have,  very  possibly,  overlooked  them. 


Fig.  2. 

Lower  model,  upper  central  incisors  with  four  cusps  ;  upper  model,  lateral 
incisor  with  four  cusps. 

In  connexion  with  the  tri-tubercular  nature  of  the  labial  odontomere, 
one  may  consider  the  absence  of  a  tri-tubercular  form  in  the  incisors 
of  congenital  syphilitics.  The  coning  of  these  commonly  is  considered 
to  be  due  to  the  suppression,  or  regression,  of  the  central  denticle ;  as 
first,  I  think,  suggested  by  Moon.  This  assumption  may  be  correct, 
but  I  know  of  no  evidence  to  support  it.  Indeed,  the  same  effect  would 
result  from  a  uniform  lack  of  development  of  the  lateral  denticles. 
Unworn,  syphilitic  incisors  often  show  no  cusps,  central  or  lateral.  It 
is  indisputable  that  cone-shaped,  notched  incisors  do  occur  in  connexion 
with  inherited  syphilis,  though  the  causation  appears  to  be  a  mystery 
without  analogy.     But  I  do  not  consider  the  description  of  these  teeth 
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given  in  the  text-books  to  be  correct.  I  have  seen  quite  a  number  of 
upper  and  lower  incisors  with  the  notch  covered  by  apparently  well- 
formed  enamel.  I  possessed  a  pair  of  upper  central  incisors  taken 
from  the  same  patient  which  showed  this  distinctly  ;  I  am  sorry  they 
were  lost  or  borrowed.  But  I  am  certain  of  my  facts  and,  therefore, 
do  not  regard  the  notch  as  necessarily  produced  by  the  wearing  away 
of  a  hypoplastic  tip.  Rather,  I  think  that  this  hypoplasia,  when  it 
does  occur,  is  not  the  direct  result  of  the  syphilis,  but  the  result  of 
an  illness  during  the  first  months  of  life.  Put  in  another  way,  syphilis 
does  not  directly  cause  hypoplasia,  but  leads  to  various  dyscrasias  which 
are  the  direct  cause.  Hence  I  suggest  we  have  a  conical  tooth  due 
to  the  syphilis,  with  a  hypoplastic  enamel  tip  due  to  the  illness. 

If  there  be  no  coincident  illness  of  sufficient  severity  the  enamel  is 
normal  in  appearance  but  notched.  To  believe  this  notching  is  pro- 
duced always  by  attrition  surely  requires  the  observer  to  show,  from 
clinical  observation,  the  presence  of  the  abrading  agent,  which  can  and 
does  produce  the  deformity.  Clinical  observation  has  not  done  this. 
I  admit  that  such  teeth  may  sometimes  have  diminutive  cusps  as 
described,  though  I  have  not  seen  them,  because  I  suppose  the  state- 
ment to  rest  on  clinical  observation.  But  such  cusps  occur  on  teeth 
which  are  not  syphilitic,  and  sometimes  these  are  covered  by  what 
appears  to  be  normal  enamel.  This  can  be  seen  in  the  two  molars 
(fig.  3). 

The  possibility  of  the  hypoplasia  being  associated  with  and  due  to 
illness  of  the  mother  cannot  be  wholly  ignored.  It  is  difficult  to  get 
evidence  of  this.  Recently  I  saw  a  child  with  hypoplastic  enamel  on 
the  extreme  margins  of  the  lower  incisors,  the  rest  of  the  enamel  being 
normal.  It  appeared  that  the  cause  of  this  must  have  been  prenatal. 
Inquiry  elicited  the  fact  that  the  mother  died  of  consumption  shortly 
after  the  child's  birth.  I  think  this  was  the  cause  of  the  hypoplasia. 
It  is  also  possible  that  if  a  mother  suffered  from  syphilis  during  preg- 
nancy this  might  cause  hypoplasia  of  the  child's  enamel,  especially  of 
the  deciduous  dentition. 

Clinical  observation  discloses  curious  anomalies,  I  show  a  canine 
with  a  shortened  root  and  a  curious  history.  A  boy  was  brought  to 
me  :  he  had  an  exceptionally  good  set  of  teeth,  I  may  say  a  perfect 
set,  save  that  the  upper  left  canine  had  not  erupted.  But  the  lateral 
incisor  and  the  first  premolar  were  in  apposition,  giving  an  appearance 
quite  the  equal  of  that  of  the  opposite  side.  I,  therefore,  determined  to 
extract  this  canine,  and  I  regret,  that  as  the  case  seemed  so  clear,  a 
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skiagram  was  not  taken.  But  because  the  extraction  might  prove 
difficult,  if  damage  to  the  neighbouring  teeth  were  to  be  avoided  ;  and 
because  such  injury  would  have  been  particularly  unfortunate,  as  he 
was  the  son  of  an  important  Oriental  personage,  I  had  ether  adminis- 
tered. This  was  fortunate,  for  the  extraction  proved  extremely 
difficult,  since  the  tooth  proved,  indisputably,  to  be  lying  horizontally 
with  the  apex  of  the  root  pointing  in  a  labial  direction.  The  tooth 
could  not  have  taken  this  position  after  formation.  The  germ  of  the 
tooth  must  have  been  developed  in  this  position.  The  lack  of  space, 
with  possibly  impeded  and  imperfect  blood  supply,  must  have  caused 
the  development  of  the  stunted  root.  This  shortening  of  the  root 
has  been  a  characteristic  of  the  inverted  teeth  I  have  seen. 


Fig.  3. 

Upper  and  lower  first  molars  with  hypoplastic  enamel  but  with  cusps  covered 
with  normal  enamel. 


Kadiography  seems  to  have  considerably  altered  our  conception  of 
the  life  history  of  teeth.  It  was  assumed  once  that  the  displacement  of 
a  tooth  was  due  to  some  disturbing  cause  during  its  eruption.  Now  a 
study  of  skiagrams  enables  it  to  be  seen  that  teeth  are  developed  in  all 
sorts  of  positions,  varying  from  slight  to  marked  displacement  from  the 
normal.  Some  twenty,  or  more,  years  ago  I  showed  a  case  of 
immediate  torsion  upon  a  central  incisor,  which  had  erupted  with  its 
cutting  edge  transverse  to  the  arch.  A  skiagram  showed  the  other 
non-erupted  central  to  be  in  a  similar  position.  A  former  President, 
who  was  also  curator  of  our  museum,  the  late  Mr.  Storer  Bennett, 
regarded  this  as  somewhat  curious.  I  do  not  think  he  would  do  so 
now,  because  it  seems  to  me  evident  that  such  malpositions  are  due  to 
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displacement,  ah  initio.  This  is  well  shown  in  the  skiagram  (fig.  4). 
Here  the  permanent  canine  can  be  seen  erupting  on  the  labial  side  of 
the  first  premolar.  The  deciduous  canine  is  still  in  place,  and  the  bone 
above  it  is  empty,  and  available  for  the  occupation  of  the  permanent 
canine.  It  clearly  shows  that  the  persistence  of  the  deciduous 
canine  had  nothing  to  do  with  the  displacement  of  its  successor. 

Fig.  5  shows  another  unerupted  canine.  Above  it  is  a  clear  space 
which  it  must  have  occupied  at  an  earlier  period.  This  was  filled  by 
a  fleshy  mass  which  I  scraped  out.  According  to  Mr.  Mummery's 
report,  it  consisted  of  connective  tissue  elements  with  no  epithelial 
cells.     The  skiagram  suggested  it  might  be  a  cyst.     The  enamel  on  the 


Fig.  4. 


Fig.    5. 


Fig.  4. — Upper  canine  erupting  on  the  labial  side  of  first  premolar  ;  deciduous 
canine  in  place,  but  its  root  shows  some  absorption. 


tip  of  this  tooth  shows  those  curious  markings,  generally  described  as 
worm  eaten.  This  tooth  to  my  knowledge  only  slightly  pierced  the 
gum  a  little  while  before  I  removed  it  ;  consequently  I  think  the 
markings  must  have  existed  before  its  eruption.  I  have  seen  like 
markings  on  the  enamel  of  other  unerupted  teeth,  but  am  unable  to 
offer  any  explanation. 

Fig.  6  shows  a  series  of  third  molars.  The  upper  molars  are  joined 
by  cementum  to  the  second  molars.  The  two  illustrations  show  the 
position  of  the  third  molar  may  vary.  The  reason  for  this  fusion  is 
fully  recognized  from  the  fact  that  the  crown  of  the  third  molar  looks 
backwards  while  the  tooth  is  developing,  whilst  its  roots  pass  forwards 
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and  may  touch  and  fuse  with  those  of  the  second  molar.  In  the 
mandible  the  position  is  the  reverse.  The  crown  looks  forward.  If, 
therefore,  before  eruption  it  approximates  the  second  molar  it  deter- 
mines absorption  of  the  latter  (fig.  6,  e)  and  cannot  fuse  with  it,  unless 
periodontal  inflammation  lead  to  productive  changes  in  the  cementum, 
which  then,  possibly,  may  join  together  the  roots  of  the  teeth,  as  in  those 
of  the  first  and  second  premolar  roots  shown  (fig.  6,  c). 

When  two  geminated  teeth  are  found  in  the  position  of  the  lower 
third  molar  (fig.  6,  d),  the  distal  tooth  is  a  supernumerary.  At  least  it 
is  so  in  the  specimen  shown,  and  so  I  have  always  believed.  But 
skiagrams  disclose  most  surprising  things. 


Fig.  6. 

A  and  B,  upper  second  molars,  right  and  left,  with  third  molars  joined  to 
their  roots  ;  C,  premolar  roots  joined  by  cementum  ;  D,  lower  third  molar 
joined  to  a  supernumerary  molar ;  E,  lower  third  molar  causing  absorption  of 
distal  surface  of  root  of  second  molar. 


The  shde  now  shown  (fig.  7)  discloses  an  upper  third  molar  with  its 
crown  directed  forwards,  and  not  backwards.  The  skiagram  was  taken 
to  find  the  condition  of  the  roots  of  teeth  upon  which  bridges  are  fixed, 
and  as  far  as  that  went  showed  them  to  be  neither  better  nor  worse 
than  the  uncrowned  teeth.  The  presence  of  the  third  molar  was 
entirely  unsuspected,  though  the  patient  is  over  00  years  of  age.  It  is 
rather  difficult  to  account  for  the  tooth  being   in  this  position.     It  must 
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have  been  so  developed  and  yet  the  roots  appear  to  be  of  normal  length, 
though  it  is  difficult  to  understand  where,  so  placed,  was  the  space  for 
this  at  the  time  of  their  development. 

In  view  of  this  case  it  would  seem  impossible  to  deny  that  some 
lower  third  molars  may,  perhaps,  develop  with  their  crowns  directed 
backwards,  and  that  hence  their  roots  may  fuse  with  those  of  the 
second  molars,  even  though  one  has  not  yet  seen  such  a  specimen. 

The  use  of  skiagrams  is  essential  to  full  clinical  investigation,  but  it 
is  also  essential  that  these  shall  be  good.  If  indifferent  and  foggy,  they 
must  be  very  carefully  examined  and  no  variations  of  density  ignored. 


Fig.  7. 


Fig.  S. 


Pig.   7. — Third  upper   molar,   unerupted,    lying   with   its   occlusal   surface 
directed  forwards. 

Pig.  8. — Unerupted  lower  canine  with  root  surrounded  by  necrosed  bone. 


The  importance  of  this  is  illustrated  by  the  following  case  :  A  man, 
about  50  years  of  age,  was  admitted  to  hospital  with  a  swelling  of  the 
mandible,  lingual  and  labial,  on  the  right  of  the  symphysis.  The  incisor 
teeth  and  the  left  canine  were  present,  but  the  back  teeth  had  been 
extracted.  The  teeth  were  septic,  and  I  was  asked  to  remove  them 
before  an  exploratory  operation.  After  the  removal  of  these  the  tip  of  a 
hard  body  could  be  seen  and  felt  on  the  lingual  side  and  it  moved  on 
pressure.  I,  therefore,  removed  it  and  found  it  to  be  an  unerupted 
canine  with  its  root  surrounded  by  necrosed  bone  (fig.  8).  In  the  light 
of  knowledge  thus    obtained,   one  then  recognized  in  the  skiagram  a 
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slight  halo  round  a  darker  indistinct  body.  It  seems  extremely  difficult 
to  account  for  the  necrosis  of  the  bone  around  and  closely  adherent  to 
an  unerupted  tooth.  In  default  of  any  other  cause  one  falls  back  on 
sepsis,  but,  at  any  rate,  it  remains  a  curiosity. 

Another  interesting  case  of  necrosis  occurred  in  a  man,  aged   45. 
Nine  months  before  my  seeing  him  a  swelling  appeared  on  one  side  of 


Fig.  9. 
Sequestrum  in  situ  in  mandible. 


Fig.  10. 
Soquestrum  after  separation.     (Natural  size.) 

the  mandible  which,  the  patient  said,  came  about  once  a  month  and 
went  away  again.  Two  months  previously  two  decayed  molars  had 
been  removed.  I  incised  the  swelling  from  the  mouth,  but  though 
bare  bone  could  be  felt  it  did  not  appear  to  move  (fig.  9).  Two  days 
after  the  sequestrum  came  away  (fig.  10).     The  patient  admitted  having 
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had  syphilis  long  ago  and  Wassermann's  reaction  was  positive.  It 
would  seem  impossible  to  dissociate  the  syphilis  and  the  necrosis,  yet 
I  cannot  remember  having  seen  another  case  of  syphilitic  necrosis  of 
the  mandible. 

In  a  child  necrosis  as  a  sequel  to  the  extraction  of  a  tooth,  because 
of  a  dental  abscess,  is  not  rare,  but  observation  teaches  the  error  of  not 
closely  following  subsequent  happenings.  The  skiagram  (fig.  11)  shows 
the  mandible  of  a  child.  The  space  left  by  the  separation  of  a  sequestrum 
is  clearly  marked  and  further  dead  bone  can  be  seen.     It  will  be  noticed, 


Fig.  11. 


also,  that  the  contraction  of  scar  tissue  has  drawn  the  jaw  across  to  that 
side  and  retracted  it ;  thus  her  face  was  obviously  deformed  and  her 
breathing  impaired.  This  displacement  could  have  been  prevented  by 
fitting  a  suitable  appliance.  This  was  not  provided,  with  the  following 
consequence.  The  child  was  emaciated  and  had  difficulty  in  swallowing 
and  in  breathing.  Her  face  was  distorted.  She  was  of  a  sensitive  and 
lonely  disposition.  Hurt  by  the  laughs  and  jeers  of  other  children  she 
hid  herself  in  out-of-the-way  corners  of  her  poor  home,  a  sad  and  pitiful 
little  creature,  because  "  someone  had  blundered."  That  "  someone  " 
was  the  person  who  could  and  might  have  fixed  an  appliance,  but  failed 
to  see  its  need.     The  lesson  is  complete  without  the  clinical  history, 
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but  I  may  add  that  when  all  the  sequestra  were  removed  only  about 
a  third  of  the  right  ascending  ramus  remained  (fig.  12).  A  bone-graft 
was  tried  but  failed.  Possibly  sufficient  time  was  not  allowed  to  lapse 
for  the  patient  to  be  rid  of  latent  sepsis.  It  was  in  the  early  days  of  the 
war  before  we  had  learned  the  lesson,  but  in  any  case  there  were 
technical  difficulties  on  account  of  the  smallness  of  her  bones.  The  case 
appears  to  be  typical  of  those  occurring  in  civil  life,  which  should  benefit 
by  the  lessons  taught  by  jaw  surgery  during  the  war. 

The  following  two  tumours  are  difficult  to  understand.  The  first 
occurred  in  a  little  girl  about  12  years  of  age.  In  the  region  of  the 
upper  canine  there  was  a  smooth,  fleshy  growth  reaching  about  half  an 


Fig.  12. 


inch  below  the  gum  margin  and  measuring  about  an  inch  in  diameter. 
It  had  existed  a  long  time.  She  said  she  remembered  it  when  she 
was  in  an  infant  school.  The  skiagram  (fig.  13)  shows  an  appearance 
suggesting  the  presence  of  bony  septa  and,  also,  that  the  canine  tooth 
is  absent  on  this  side,  though  present  on  the  other.  There  is  no  history 
of  extraction ;  indeed,  at  12  years  of  age  this  appears  improbable. 
A  large  portion  of  the  growth  was  removed  but  it  grew  again.  After 
more  thorough  removal  it  did  not  recur. 

The  microscopical  examination  showed  connective  tissue  elements 
only  (fig.  14)   and  no  sign  of  epithelium.     The  piece  removed  at  the 
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second  operation  was  also  examined  by  Dr.  Spilsbury  who  kindly 
reported  :  "The  greater  part  of  the  section  has  a  structure  similar  to 
that  of  the  fragments  examined  previously.  It  consists  of  dense  fibrous 
tissue  with  small  fragments  of  bone  included,  apparently  undergoing 
absorption.  There  is  some  superficial  ulceration  and  the  tissue  in  the 
base  of  the  ulcer  is  chronic,  inflammatory  tissue  undergoing  organization 
and  gradually  merging  into  the  dense,  deeper  tissue.  The  appearance 
in  these  sections  is  much  more  that  of  a  chronic  inflammatory  process 
and  there  is  nothing  to  suggest  any  form  of  new  growth.  There  is  no 
evidence   of   any  special  form   of   inflammation  such  as  tuberculosis." 


Fig.  13. 

Lower  skiagrams  showing  growth  and  absence  of  canine  tooth.     Upper  skiagram 
showing  permanent  canine  of  opposite  side,  unerupted. 

I  quote  this  report  in  full,  but  the  "  ulcer"  and  the  "  chronic  inflam- 
matory tissue  "  were  traumatic,  the  result  of  the  first  operation.  The 
net  result  is  this  :  Here  was  a  growth  of  long  duration  consisting  of 
dense  fibrous  tissue  containing  some  bone,  and  the  canine  was  absent, 
the  latter  a  very  rare  event.  Were  these  two  things  connected  '> 
I  only  record  the  facts,  but  wonder  if  this  could  be  regarded  as  a  form 
of  fibrous  odontome. 

A  second  growth  was  seen  in  a  man,  of  about  30  years  of  age, 
in  1915.  There  was  a  swelling  in  the  premolar  and  molar  region 
on  the   left  side  of  the  mandible.     The  skiagram   (fig.  15)   shows  the 
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appearance  of  a  large  cavity.  I  took  it  to  be  a  cyst,  but  with  fuller 
knowledge  the  somewhat  irregular  margin  of  the  cavity  can  be 
appreciated  and  the  faint  markings  suggestive  of  bony  septa.  The 
tumour  was  soft  and  on  pressure  there  was  a  "  give  "  without  rebound, 
which  I  had  previously  noted  in  a  case  of  a  dental  cyst.  There  was 
no  sensation  of  crackling.  In  the  angle  of  the  opposite  side  of  the 
mandible  was  a  similar  but  smaller  lesion.  It  is  not  well  shown  in 
the  skiagram  (fig.  16).  Believing  these  to  be  cysts  I  attempted  to  open 
that  on  the  left  side.  A  piece  of  tissue  was  removed  to  a  depth  of 
about  half  an  inch.     It  was  firm  and  of  a  whitish  colour.     There  was 


Fig.  14. 

no  cavity.  Thinking  it  might  be  sarcomatous  I  asked  Mr.  Cope  to  see 
the  patient.  A  week  or  so  later  he  operated  and  removed  more  of  the 
growth.  Except  for  some  inflammatory  softening,  due  to  my  incisions, 
it  was  of  the  same  character  as  that  I  removed. 

I  have  seen  this  patient  from  time  to  time.  The  skiagram  taken  in 
January,  1919  (fig.  17),  three  years  later,  shows  that  the  growth  on  the 
left  side  had  not  enlarged,  whilst  the  increase  in  the  shadows  within 
the  area  of  the  growth  suggests  the  formation  of  new  bone.  The 
growth  on  the  right  side  at  the  angle  had  considerably  increased  (fig.  18). 
The  patient  had  suffered  no  discomfort. 

In  view  of  the  pathological  report,  made  at  the  time  by  Dr.  Spilsbury, 
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interference  with  the  growth,  on  the  right  side  more  especially,  did  not 
seem  urgent,  as  Mr.  Cope  was  away  on  war  service.  I  wrote  recently 
asking  the  patient  to  come  and  see  me.     He  has  not  done  so  yet. 

I  am  able  to  show  photomicrographs  (figs.  19  and  20),  kindly  taken 
by  Mr.  Mummery  from  sections  cut  in  the  pathological  department  of 


Fig.  15 


Fig.   16. 
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St.  Mary's  Hospital.  On  these  sections  Dr.  Kettle  was  good  enough  to 
report  :  "  The  condition  appears  to  be  a  chronic  inflammatory  process ; 
there  is  no  evidence  of  any  new  growth.  It  consists  of  dense  fibrous 
tissue  and  the  surface  is  ulcerated.  Throughout  the  tissue  there 
are  a  fair  number  of  capillary  vessels,  and  frequently  these  vessels  are 


Fig.   17. 


Fig.  18. 
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surrounded  by  a  zone  of  round-celled  infiltration.  The  most  striking 
feature  is  the  presence  of  large  numbers  of  calcified  bodies,  varying 
greatly  in  size ;  their  shape  is  sometimes  irregular,  but  the  majority  of 
them  are  roughly  spherical.  They  apparently  represent  deposits  of 
calcium   salts    in  a  very  chronic,    inflammatory  tissue,  but    the  exact 


Fig.  19. 


Fig.  20. 
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pathology  of  the  condition  is  obscure."  It  is  clear  the  surface  ulceration 
was  due  to  the  first  operation. 

Of  these  calcified  bodies  Mr.  Mummery  says:  "They  are  apparently 
hollow  globes,  although  here  and  there  some  have  become  calcified 
right  through  and  split  up,  in  one  corner  of  the  section.  The  signet 
ring  pattern  occurs." 

The  pathological  report  does  not  help  to  explain  the  nature  of  the 
growth.  The  appearance  of  the  right  growth  is  in  the  skiagram  so 
similar  to  that  on  the  left  side  as  to  appear  identical.  That  it  is  growing 
I  have  already  noted. 

A  third  tumour  deserves  mention  on  account  of  its  rarity.  Two 
symmetrical  exostoses  situated  on  the  labial  surface  of  the  maxilla  on 


Fig.  21. 

either  side  of  the  frenum  labii  (fig,  21).  The  patient  was  a  youth  of 
about  21  years  of  age. 

The  teaching  derivable  from  the  cases  mentioned  is  iconoclastic,  as 
it  tends  to  break  down  cherished  theories.  There  are,  however,  clinical 
studies  constructive  in  character,  of  which  the  following  is  an  instance. 
Some  may  remember  that  before  Miller  published  his  classical  experi- 
ments, I  held  the  opinion  that  so-called  "  erosion  of  teeth  "  was  abrasion 
by  the  tooth-brush  and  tooth-powder.  His  experiments  confirmed  my 
observations  and  converted  opinion,  and  as  illustrating  the  value  of 
clinical  observation,  I  now  indicate  the  basis  of  my  conclusion : — 

First,  the  erosion  was  not  caused  by  any  secretion,  acid  or  otherwise, 
of  the  gums.     Because,  if  it  were  so,  the  cavities  would  extend  to  the 
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gum  margin,  and  usually  they  do  not.  There  is  a  gingival  margin  of 
unaffected  tooth  substance. 

Secondly,  the  erosion  is  not  due  to  secretion,  acid  or  otherwise,  by 
glands  of  the  lips  or  cheek.  Because,  if  this  were  so,  a  priori  the 
surfaces  of  the  teeth  most  affected  would  be  those  in  contact  with  the 
cheek — i.e.,  the  buccal  surfaces  of  the  third  molars,  but  these  are  never 
affected. 

Thirdly,  if  erosion  be  due  to  the  use  of  a  tooth-brush  and  powder 
the  cavities  on  the  teeth  of  a  right-handed  person  would  be  asymmetrical. 
On  the  right  side  the  premolars  would  be  most  worn,  whilst  on  the  left 
side  the  teeth  most  cut  into  would  be  the  incisors  and  the  canine.  This 
as  a  matter  of  fact  is  so. 

Fourthly,  if  the  patient  be  ambidextrous  and  uses  the  right  hand  for 
cleaning  the  right  teeth  and  the  left  hand  for  cleaning  the  left  teeth, 
then  the  cuttings  will  be  symmetrical.  A  patient  showing  symmetrical 
markings  explained,  on  inquiry,  that  this  was  how  he  cleaned  his  teeth. 

Fifthly,  if  the  markings  be  due  to  abrasion  their  development  will 
vary  with  the  character  of  the  abrading  agent  and  will,  indeed,  only 
commence  when  this  is  harmful.  This  is  so.  A  patient,  whom  I  attended 
from  childhood,  married,  and  shortly  afterwards  erosion  cavities 
developed.  Inquiry  elicited  the  fact  that  she  had  adopted  her  husband's 
tooth-powder,  and  this  on  investigation  proved  to  be  of  a  peculiarly 
gritty  character,  and  had  worked  havoc  on  her  husband's  teeth. 
That  the  deepening  of  the  cavities  ceased  when  an  innocuous  agent  is 
used  was  shown,  later,  by  the  darkening  of  the  floor  of  the  cavities — 
the  result  of  her  smoking  numerous  cigarettes. 

The  following  are  a  few  notes  on  those  irregularly  shaped  erosion 
cavities  sometimes  seen.  There  must  be  two  factors  in  such  phenomena. 
First,  the  abrading  agent  ;  secondly,  the  substance  worn  away.  Karely 
have  we  any  previous  knowledge  of  that  which  has  gone,  but  we  do 
know  that  the  enamel  of  teeth  varies  in  consistency.  There  are 
intermediate  stages  between  normal  enamel  and  that  we  regard  as 
hypoplastic.  Such  a  stage  is  the  condition  known  as  "  white  spots." 
These  appear  to  be  due  to  imperfect  calcification.  They  may  occur  as 
bands  across  many  teeth,  or  the  incisive  margins  only  may  be  affected, 
or  there  may  be  irregular  patches  on  one  tooth  only.  I  have  noticed 
that  when  these  occur  in  one  tooth  only  we  may  find  a  series  of  cases 
parallel  to  those  in  which  the  enamel  of  one  tooth  is  hypoplastic.  The 
deciduous  predecessor  may  have  been  early  extracted,  and  the  common 
reason  of  this  is  an  abscess.     Or  the  root  of  the  deciduous  tooth  may 
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remain  and  be  in  process  of  exfoliation.  I  have  seen  two  cases  in  which, 
as  the  result  of  an  abscess  under  a  deciduous  molar,  the  crown  of  a 
premolar  was  cast  off  and  lay  between  the  exfoliating  roots  of  the 
deciduous  molar.  Clinical  facts  therefore,  teach  us  that  disturbed 
nutrition  whether  general  and  due  to  illness,  respiratory  or  alimentary 
in  early  life,  or  due  to  local  inflammatory  conditions,  produces  imperfect 
calcification  of  enamel,  some  patches  softer  than  others  being  left. 
These  soft  patches  must  first  be  worn  away  and  will  leave  cavities 
varying  in  shape  with  that  of    the  patch. 

The  specimens  shown  (fig,  22)  illustrate,  first  (c)  an  irregular 
cavity  the  result  of  abrasion.  Secondly  (b)  a  premolar  with  a  chalky 
crown,  the  labial  surface  of  which  has  a  washed-away  look  quite  unlike 
that  usually  seen  in  decay.     Thirdly   (a)  a  partly  developed  premolar 


W  ^^x  4 

H^^SlM^^^^^I 

^K<."^9H 

1 

IbI 

1^ 

Fig.  22. 

A,  deciduous  molar  firmly  grasping  premolar ;  B,  chalky  patch  on  labial 
surface  of  premolar  as  seen  shortly  after  eruption  of  tooth  ;  root  not  fully 
formed  ;  C,  irregularly-shaped  abrasion  cavity  on  labial  surface  of  central 
incisor. 

accidentally  extracted  with  its  deciduous  predecessor.  It  shows  how 
closely  the  roots  of  the  latter  may  grip  the  former  and  also,  I  think, 
how  impeded  the  blood  supply  to  the  enamel  organ  must  be,  even 
normally,  and  still  more  so  if  the  periodontal  membrane  of  the  deciduous 
tooth  be  inflamed. 

This  observation  seems  to  indicate  that  whatever  part  disturbance  of 
internal  secretion,  or  the  absence  of  food  factors  may  play  in  the 
imperfect  calcification  of  the  dental  tissues  of  the  whole  dentition,  the 
same  results  can  be  seen  to  occur  locally  as  a  sequel  to  local  inflammation. 

Clinical  observation  to  be  of  value  must  be  complete  or  it  may  land 
us  in  trouble.  During  the  war,  in  the  absence  of  his  regular  medical 
attendant,  a  patient  was  sent  to  me  by  another  practitioner  for  the 
D — CD   16 
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treatment  of  oral  sepsis.  The  teeth  were  extremely  foul  and,  under- 
standing the  patient  was  considered  to  be  suffering  from  some  alimentary 
trouble,  I  advised  their  removal.  This  I  did  in  a  home  under  a  general 
anaesthetic.  Three  or  four  days  later  an  ulcer  with  a  sloughing  base 
formed  on  his  palate,  the  cause  or  nature  of  which  I  confess  I  did  not 
appreciate.  About  three  months  later  the  patient  asked  me  to  see  him 
again.  I  found  him,  in  another  home,  dying.  The  site  of  the  ulcer 
was  now  a  large  perforation  into  his  antrum.  The  cause  of  his  trouble, 
of  the  ulcer  and  of  his  death,  which  followed  soon,  was  tubercle. 

About  the  same  time  I  had  another  patient  sent  to  me  all  of  whose 
teeth  had  been  extracted.  In  various  places  on  his  gums  were  little 
abscesses.  A  skiagram  showed  several  small  roots,  broken  fragments, 
which  ordinarily  would  cause  little  or  no  trouble.  These  roots  were 
difficult  to  locate.  I  removed  most  under  a  general  anaesthetic  but 
even  a  tiny  fragment  kept  up  the  mischief  till,  later,  I  found  it  and 
removed  it.  That  patient  was  also  tubercular  and  these  abscesses  had 
reacted  so  that  he  was  really  ill,  and  not  rendered  any  the  more  happy 
by  various  grave,  but  happily  false,  prognostications,  including 
blindness. 

One  of  the  curiosities  of  clinical  experience  is  that  cases  of  like 
nature  occur  at  the  same  time.  I  had  an  instance  of  this  last  Saturday. 
Two-rooted  lower  canines  are  not  rare,  but  are  not  common.  I  have, 
perhaps,  extracted  about  a  dozen.  In  the  course  of  extracting  teeth  for 
a  patient  the  left  lower  canine  proved  to  have  two  roots.  Time  was 
short  but  I  managed  also  to  extract  the  right  canine  ;  it  had  only  one 
root.  The  first  tooth  I  extracted  for  the  next  patient,  quite  in  the 
ordinary  course  of  work,  was  the  right  lower  canine ;  it  had  two  roots. 
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Complete  Absence  of  Deciduous  and  Permanent  Teeth/ 
By  Montagu  F.  Hopson,  L.D.S.E. 

T  AM  indebted  to  Mr.  L.  Messenier,  a  medical  graduate  of  Calcutta 
now  studying  dental  surgery  in  this  country,  for  bringing  this  case 
to  my  notice. 

The  patient  is  a  lad,  aged  17,  a  Ghond — an  aborigine  of  Central 
India — of  the  coolie  class.  The  staple  food  of  the  Ghonds  consists  of 
unleavened  wheat-cakes,  pulse,  and  vegetables  in  small  quantities  when 
procurable.  The  district  is  within  the  famine  area  and  Mr.  Messenier 
states  that  the  boy's  physical  condition  was  poor,  he  was  tall,  thin  and 
emaciated  and  evidently  suffering  from  malnutrition.  But  no  apparent 
difficulty  or  inconvenience  was  experienced  in  dealing  with  such  food  as 
he  could  obtain. 

It  was  impossible  to  secure  radiograms,  but  the  models  speak  for 
themselves.  The  mother  confirmed  the  statement  that  no  teeth  had 
ever  erupted.  She  and  the  other  members  of  the  family,  so  far  as 
could  be  ascertained,  had  normal  dentitions.  There  were  no  con- 
comitant variations  of  the  other  dermal  appendages.  The  maxilla  is 
extremely  flat ;  there  is  no  alveolar  ridge.  Its  extreme  width  is  45  mm. 
and  it  measures  40  mm.  in  its  antero-posterior  direction.  The 
mandible  is  55  mm.  at  its  greatest  width.  The  margins  are  very 
attenuated,  presenting  a  knife-edged  appearance. 

I  show  you  two  photographs  of  the  patient,  one  full-face  and  the 
other  in  profile ;  one  would  have  expected  to  see  a  less  well  developed 
outline  in  the  latter. 

1  At  a  meeting  of  the  Section,  held  November  22,  1920. 
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Fig.  1. 


Fig.  2. 


Twenty-one  Unerupted  Teeth  in  the  Mouth  of  a  Woman, 

aged  49. 

By  Montagu  F.  Hopson,  L.D.S.E. 

Patient,  a  female,  a  qualified  pharmacist,  aged  49,  was  born  in 
Berkshire  in  1871,  and  was  breast-fed  for  the  first  month  only  ;  was 
very  delicate  during  infancy  and  childhood,  suffering  from  rickets  and 
other  ailments.  She  states,  probably  correctly,  that  her  cranial  sutures 
were  not  united  until  she  attained  womanhood.  Her  education  was 
much  interrupted  and  delayed  owing  to  constant  headaches. 

The  first  deciduous  tooth  erupted  at  14  months  ;  the  others  appeared 
at  long  intervals  over  a  long  period.      She  shed  two  deciduous  incisors 
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when  aged  11,  aad  £ou.  o.  five  others  were  extracted  when  she  was 
'^In^gOl  the  remaining  deciduous  teeth  were  removed  and  seven 


Fig.  1. 


Fig.  2. 


fiUmgs  done,  and  that  was  when  the  patient  first  came  under  my 
ZZ  At  that  time  the  foUow.ng  permanent  teeth  were  m  place 
■    _ji:L-  .    _Li_l_-^  being  hopelessly  carious  were  removea. 
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I  next  saw  the  patient  in  1914.     In  the  interval,  -y-^ ! had 

been  extracted,  and  j —  had  partially  erupted.     No  other  teeth 

were  visible.  I  exhibit  the  radiograms  taken  at  that  time.  They 
reveal  the  presence  of  the  following  unerupted  teeth  ^ — "  *  ^^\  \  |  \W\  I. 
They  are  lying  in  all  sorts  of  positions  and  generally  jumbled  up 
together.  There  are  two  supernumerary  teeth  in  the  maxillary  incisor 
region,  but  the  three  mandibular  molars  on  the  left  are  undeveloped. 

Dentures  were  made,  and  these  she  has  worn  until  the  summer  of  the 
present  year.  Owing  to  the  absorption  and  atrophy  of  the  overlying 
tissues  certain  of  the  anterior  teeth,  both  maxillary  and  mandibular, 
were  showing  through  the  gum.  Eight  of  these  I  have  removed  under 
nasal-gas  anaesthesia  without  any  great  difficulty.  They  were  all  more 
or  less  dwarfed  in  size,  some  having  very  stunted  roots. 

The  patient  has  been  radiographed  with  a  view  to  determining 
whether  there  is  any  abnormality  of  the  pituitary  body.  Those  who 
have  examined  these  radiograms  are  not  in  agreement ;  some  regard 
the  sella  turcica  as  normal  in  size  :  others  are  inclined  to  think  that 
there  is  evidence  of  maldevelopment  of  the  anterior  lobe  of  the  gland. 

It  is  interesting  to  compare  the  models  of  the  mouth  of  the 
edentulous  boy  (p.  24)  with  those  of  this  patient  and  to  note  the  great 
difference  in  the  form  and  character  of  the  alveolar  borders. 


Case   of   Unerupted    Teeth   in  a  "Woman  aged   30. 
By  H.  L.  Messenger,  M.C,  L.E.C.P.,  M.R.C.S.,  L.D.S.E. 

Family  history  :  A  brother,  aged  43,  had  persistent  milk  incisors, 
no  permanent  incisors  having  erupted.  Two  sisters  are  stated  to  have 
had  many  unerupted  teeth. 

Previous  history :  She  stated  that  between  the  ages  of  6  and  19  she 
did  not  lose  any  of  her  baby  teeth  nor  did  any  permanent  teeth  erupt. 
At  the  age  of  19  she  had  all  her  teeth  removed  on  account  of  dental 
caries  and  full  upper  and  lower  dentures  were  subsequently  fitted. 

Present  condition:  I  saw  the  patient  in  April,  1911,  when  she  was 
30  years  of  age,  on  account  of  the  two  upper  central  incisors  which 
were  erupting  high  up  in  the  sulcus  in  a  direction  parallel  with  the 
floor  of  the  nose.  Otherwise  there  was  nothing  in  the  appearance  of 
the  jaws  which  would  have  led  me  to  suppose  that  they  were  other 
than  edentulous. 
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After  X-ray  photographs  had  been  taken,  these  two  incisors  were 
removed  without  difficulty  and  a  hypoplastic  condition  at  the  biting 
edge  of  each  tooth  was  noticeable.  The  skiagram  shows  about  twelve 
upper  and  eight  lower  unerupted  teeth,  all  jumbled  up  and  facing  in 
many  directions. 

It  was  subsequently  noted  that  the  woman  was  of  small  stature,  had 
no  clavicles,  and  was  weak  in  the  knees. 

Case    showing    the    Backward    Movement    of    the 
Lower    Molars. 

By  J.  G.  Turner,  F.R.C.S.,  L.D.S. 

Some  years  ago  I  read  a  paper  at  an  international  medical  congress 
at  Buda-Pesth  on  the  movements  of  teeth  sequent  to  extraction.  I 
showed  that  after  extraction  of  a  more  anterior  tooth  a  lower  molar 
tilted  forward  but  did  not  move  bodily  forward  as  in  the  case  of  the 
upper  molars,  and  that  after  extraction  of  a  lower  first  permanent  molar 
the  lower  bicuspids  and  canines  moved  bodily  backwards,  more  especially 
the  second  bicuspid.  I  showed  also  that  both  the  tilting  and  the  move- 
ment ceased  i)i  toto  with  the  cessation  of  bone  growth.  The 
developmental  relation  of  the  lower  first,  second  or  third  permanent 
molar  to  its  anterior  erupted  neighbour  suggests  that  a  backward  move- 
ment is  needed  to  free  the  tooth  and  that  when  free  from  a  posterior 
neighbour  a  lower  molar  would  have  a  backward  movement.  I  have 
long  been  looking  for  a  case  of  early  extraction  of  a  second  lower  per- 
manent molar  to  test  this  point. 

The  case  I  am  bringing  forward  to-night,  however,  is  not  one  of 
extraction,  but  of  congenital  absence  of  the  left  lower  second  permanent 
molar  and  of  the  right  lower  third  permanent  molar,  and  apparently  of 
both  upper  third  permanent  molars.  It  seems  to  show  that  on  the  left 
side,  in  the  absence  of  the  second  permanent  molar  the  first  permanent 
molar  has  moved  bodily  back  at  least  ^  in. ;  while  on  the  right  side,  in 
the  absence  of  the  third  permanent  molar,  the  first  and  second  permanent 
molars  have  moved  back  ^  in. 

The  patient  is  a  well-grown  girl,  aged  13|.  There  is  protrusion  of  the 
four  upper  incisors  due  to  thumb-sucking,  otherwise  the  profile  is 
good  ;  no  adenoids  nor  enlarged  tonsils.  The  upper  incisors  are  spaced 
but  behind  this  all  the  teeth  are  in  good  contact.     The  centre  lines  of 
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both  jaws  coincide.  The  bite  shows,  on  the  left  side,  that  the  lower 
molar  is  at  least  \  in.  post-normal,  the  bicuspids  one  bicuspid-width  post- 
normal,  and  the  canine  rather  less  so.  All  the  teeth  of  the  left  side  are 
spaced  and  the  X-ray  picture  shows  the  forming  third  molar  well  spaced 
from  the  first  permanent  molar.  On  the  right  side  the  bite  of  the 
molars  is  at  the  posterior  limit  of  normal  variation  or  just  behind  it, 
the  proximal  surfaces  of  upper  and  lower  molars  in  occlusion  being 
almost  flush,  the  bicuspids  are  half  a  bicuspid-width  back  (the  twisting 
of  the  first  bicuspid  making  it  appear  farther  back  than  it  really  is)  ;  the 
canine  is  about  the  same  distance  back.  There  is  spacing  back  to  the 
first  bicuspid,  but  beyond  this  the  teeth  are  in  contact.  The  X-ray 
picture  shows  absence  of  third  permanent  molar  and  a  fully  formed 
second  permanent  molar, 

I  can  suggest  no  explanation  of  this  asymmetrical  backward  position 
of  the  lower  teeth  except  that  it  is  due  to  an  inherent  tendency  of  the 
lower  molars  during  the  growing  period  to  move  backwards.  They 
are  normally  restrained  by  the  presence  of  the  posterior  teeth  or  by 
lack  of  room.  In  this  case  the  anterior  molars  have  moved  back  in 
absence  of  posterior  teeth  and  have  been  followed,  as  after  extraction  of 
a  first  permanent  molar,  by  the  bicuspids  and  canines.  The  spacing 
shows  that  there  is  no  question  of  transmitted  pressure  of  lips  and 
cheeks,  and  the  shapes  of  the  molar  teeth  show  that  no  action  of 
inclined  planes  is  capable  of  explaining  the  backward  position  of  the 
lower  molars.  It  is  just  possible  that  some  unremembered  mouth- 
breathing  may  account  for  part  of  the  post-normal  occlusion,  but  quite 
impossible  that  the  more  backward  position  of  the  left  teeth  can  be  so 
explained  since  the  centre-lines  of  the  jaws  coincide.  To  my  mind 
there  is  only  one  explanation — that  it  is  due  to  a  continuance  of  the 
normal  backward  movement  of  the  lower  molars  which  comes  into  play 
in  eruption. 


Some  Cases  of    Hypoplasia  of    the   Deciduous  Dentition. 

By  A.  T.  Pitts,  D.S.O.,  M.E.C.S.,  L.K.C.P.,  L.D.S.E. 

Hypoplasia  of  the  deciduous  teeth,  although  recognized,  is  a  rare 
condition.  So  far  it  has  not  received  much  recognition  in  this  country, 
and  specimens  of  it  are  not  abunda,nt  in  our  museums.  In  Bennett's 
"System    of  Dental   Surgery"    the    condition    is    only    mentioned    as 
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occurring  in  the  rare  condition  of  hereditary  hypoplasia.  In  Colyer's 
"  Dental  Surgery  and  Pathology  "  there  is  only  a  brief  allusion  to  it. 
These  cases  were  collected  in  the  dental  department  of  the  Hospital  for 
Sick  Children.  I  first  began  to  be  interested  in  the  subject  before  the 
war,  when  I  was  clinical  assistant  to  Mr.  James  at  that  hospital.  Up 
to  that  time  I  had  never  seen  any  cases.  I  began  to  note  all  cases  which 
occurred,  and  when  possible  to  preserve  all  specimens  extracted.  The 
war  made  a  big  interruption  in  this  work,  and  many  of  the  notes  have 
been  lost,  but  fortunately  the  specimens  survived,  and  I  have  recently 
been  going  through  them  and  sorting  them  out.  A  close  scrutiny  of  my 
specimens  shows  that  many  of  them  were  only  doubtfully  hypoplastic, 
and  it  might  be  argued  with  equal  force  that  they  were  only  examples 
of  arrested  caries,  and  that  if  they  were  hypoplastic  on  eruption  the 
condition  has  been  so  masked  by  the  later  destruction  of  the  teeth  by 
caries  as  to  render  a  certain  diagnosis  of  hypoplasia  impossible.  Some 
cases  remained  which  were  unmistakable,  and  these  I  am  showing 
to-night.  These  cases,  fifteen  in  number,  represent  the  total  number 
found  in  at  least  4,000  cases.  Some  cases  may  have  eluded  the  notice  of 
my  fellow  worker  and  myself  at  Great  Ormond  Street,  but  not  many, 
since  we  were  all  on  the  look  out  for  cases,  and  since  the  war  I  still 
note  and  collect  all  cases  that  occur.  Some  years  ago,  Mr.  Sidney 
Spokes,  in  a  paper  on  "  Hypoplasia,"  estimated  the  percentage  of 
cases  occurring  in  the  deciduous  dentition  at  2  per  cent.  My  own 
figures  fall  far  short  of  this.  At  the  same  time  I  doubt  if  my  figures 
represent  the  true  frequency.  It  is  only  possible  to  determine  the 
existence  of  hypoplasia  in  a  tooth  if  it  is  free,  or  relatively  free  from 
caries.  We  may  suspect  an  antecedent  condition  of  hypoplasia  in  many 
teeth,  especially  those  with  arrested  caries,  but  it  is  impossible  to  prove. 
To  determine  the  true  percentage  of  hypoplasia  in  the  deciduous  teeth, 
it  would  be  necessary  to  base  our  figures  on  the  number  of  children  in 
whom  the  deciduous  teeth  were  present  and  comparatively  free  from 
caries.  Even  so,  I  think  that  the  estimate  of  2  per  cent,  is  too  high, 
and  I  should  question  whether  it  occurs  in  more  than  1  per  cent, 
at  the  outside,  though  I  admit  that  this  is  only  a  surmise  on  my  part. 
Teeth  Affected. — The  teeth  commonly  affected  are  the  molars,  and 
then  the  canines ;  it  is  possible,  however,  that  the  marked  attrition 
which  occurs  in  the  canine  may  sometimes  obliterate  the  hypoplastic 
area.  Hypoplasia  of  the  incisors  is  extremely  rare,  and  I  have  only 
seen  it  in  two  cases.  In  one  the  maxillary  central  incisors  were  affected, 
and  this  specimen  I  am  able  to  show  you.  In  the  second  case,  occurring 
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in  a  child  aged  2,  the  lower  first  deciduous  molars  were  affected,  and 
also  the  lower  incisors.  The  molars  I  extracted,  and  the  specimens 
are  shown,  but  the  incisors  were  sound,  and  I  left  them.  The  immunity 
of  the  incisors  from  hypoplasia  is,  I  think,  not  far  to  seek.  Calcification 
of  these  teeth  commences  about  the  sixteenth  week  of  intra-uterine  life. 
Any  condition  so  severe  that  it  could  affect  the  calcification  of  the 
enamel  would  very  probably  cause  the  death  of  the  foetus. 

Character  of  the  Enamel  in  Hypoplastic  Teeth. — Speaking  generally 
the  hypoplasia  in  the  deciduous  teeth  is  less  marked  than  in  the  per- 
manent teeth.  In  the  permanent  molars  the  minimal  type  of  hypoplasia 
seen  affects  the  cusps  alone,  and  from  thence  progresses  towards  the 
neck.  In  the  deciduous  molars  the  minimal  type  of  hypoplasia  consists 
of  a  fine  stippled  erosion  of  the  enamel  on  the  buccal  or  labial  surfaces 
near  to  the  neck.  This  variety  is  easily  overlooked.  At  first  I  thought 
it  might  be  due  to  caries,  but  I  have  seen  it  in  cases  where  the  teeth 
were  not  carious,  or  only  slightly  so.  Furthermore,  the  buccal  and 
lingual  surfaces  of  the  molars  are  not  common  sites  for  primary  caries ; 
if  they  are  involved  it  is  secondary  to  caries  commencing  interstitially 
or  coronally.  One  of  my  specimens  shows  this  type  unusually  well 
marked.  It  gives  the  teeth  the  appearance  of  being  covered  with  a 
rough,  pitted  skin  of  enamel.  In  cases  in  which  the  hypoplasia  is  more 
severe  the  cusps  are  usually  affected,  and  there  is  a  definite  diminution 
in  their  size.  In  the  canines  the  hypoplasia  usually  shows  itself  in 
the  form  of  narrow  bands  running  transversely  across  the  crowns. 

Causes. — The  causes  of  hypoplasia  of  the  deciduous  teeth  are  both 
ante-natal  and  post-natal.  Calcification  of  the  deciduous  teeth  commences 
at  the  sixteenth  week,  and  according  to  Tomes,  the  following  degree  of 
calcification  of  the  deciduous  teeth  is  reached  at  birth.  A  full  half 
of  the  crowns  of  the  first  incisors,  about  half  that  of  the  second,  and 
the  tip  only  of  the  canine  are  calcified  ;  the  first  molars  are  complete  as 
to  their  masticating  surfaces  ;  the  second  molars  have  their  cusps  more 
or  less  irregularly  united.  Broomell,  in  the  Dental  Cosmos  for  1913,^ 
figures  some  dissections  of  the  jaws  about  birth  or  soon  after,  which 
show  that  calcification  has  advanced  to  a  considerably  greater  degree. 
Dates  and  degrees  of  calcification  must  of  necessity  be  approximate 
only,  but  it  is  quite  certain  that  the  enamel  of  the  deciduous  teeth  is 
not  completed  till  after  birth.  Whatever  be  the  conditions  which  cause 
hypoplasia  they   thus    operate  in  the  later   stages   of  pregnancy  and 

'  Dental  Cosmos,  1913,  Iv,  pp.  740-42. 


Section  of  Odontology  31 

during  the  first  few  months  after  birth.  With  regard  to  the  ante-natal 
conditions,  undoubtedly  the  most  important  disease  affecting  the  foetus 
is  syphilis.  There  are  other  diseases,  both  hereditary  and  acquired, 
which  affect  the  foetus  before  birth,  but  they  are  rare  in  comparison  with 
syphilis.  Degrees  of  malnutrition  short  of  definite  disease  may  possibly 
cause  hypoplasia,  just  as  we  believe  they  do  in  the  permanent  dentition. 
It  must  be  remembered,  however,  that  the  foetus  can  lay  first  claim  on 
the  maternal  resources,  and  that  slight  degrees  of  malnutrition  in  the 
mother  may  not  be  reflected  in  the  child.  It  is  a  very  remarkable  thing 
that  in  spite  of  the  fact  that  so  many  mothers  live  under  conditions 
adverse  to  health,  that  the  majority  of  babies  are  born  healthy. 

With  regard  to  the  post-natal  condition,  the  child  is  then  an 
independent  organism  and  varying  degrees  of  malnutrition  occurring 
soon  after  birth  may  probably  play  a  part  in  causing  hypoplasia  of  the 
deciduous  teeth.  Kickets  usually  occurs  too  late  to  effect  the  deciduous 
teeth,  but  most  of  the  diseases  of  childhood  can  occur  sufficiently  early 
to  cause  hypoplasia.  It  is  evident,  when  we  remember  the  stage  of 
calcification  reached  at  birth,  that  conditions  occurring  after  birth  will 
cause  a  less  degree  of  hypoplasia  than  those  occurring  before  birth. 
The  patches  of  eroded  enamel  near  the  necks  of  the  molars,  which 
I  described  earlier,  and  the  hypoplastic  canines  of  which  I  show  some 
specimens,  are  caused  in  this  way. 

Cavallaro,  in  the  Dental  Cosmos  for  1907  and  1908,  described  very 
fully  the  dental  stigmata  of  syphilis.  He  describes  hypoplasia  of  the 
deciduous  teeth  as  frequently  occurring,  and  in  fact  regards  it  when 
present  as  pathognomonic  of  congenital  syphilis,  as  much  so  as  the 
notched  permanent  incisor.  He  goes  further  and  regards  lateness  of 
eruption,  spacing  of  the  teeth,  undue  retention  of  the  deciduous  teeth, 
as  all  being  signs  of  syphilis.  I  think  that  he  casts  his  net  far  too 
wide  and  overstates  his  case.  Nevertheless,  I  think  that  we  must 
regard  syphilis  as  an  important  factor  in  producing  hypoplasia  of  the 
deciduous  teeth,  particularly  where  it  is  extensive,  and  that  such  a  case 
should  suggest  the  advisability  of  further  inquiries  along  that  line. 
In  this  connexion  three  of  my  cases  are  of  interest  as  occurring  in 
congenital  syphilitics  and  in  all  of  them  the  hypoplasia  is  extremely 
well  marked.  The  first  case  is  of  especial  interest,  with  a  history  of 
"snuffles"  and  a  rash  appearing  on  the  genitalia  soon  after  birth. 
The  child  was  illegitimate  and  there  was  a  history  of  several  diseases 
in  one  of  the  parents.  The  Wassermann  reaction  was  negative.  The 
first  permanent  molars  on  the  left  were  extracted  and  these  conform  to 
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the  type  of  molar  described  by  Moon,  which  so  frequently  accompanies 
the  Hutchinsonian  incisors  and  is  almost  as  typical  as  those  teeth. 
A  model  of  the  upper  jaw  also  shows  the  central  incisors  with  a  distinct 
tendency  to  a  barrel  shape  and  with  a  crescentic  area  of  hypoplastic 
enamel  on  the  cutting  edge.  In  the  second  case  the  chain  of  evidence  is 
not  so  complete,  but  the  diagnosis  of  congenital  syphilis  was  quite 
certain.  Cavallaro  and  Parrot  describe  the  Hutchinsonian  incisor  as 
occurring  in  the  deciduous  dentition.  I  have  never  seen  a  case,  and  I  am 
doubtful  if  it  occurs.  I  show  here,  however,  a  pair  of  maxillary  incisors 
with  well-marked  notching.  It  is  evidently  caused  by  caries,  but  it  is 
quite  possible  that  some  such  teeth  as  these  have  been  mistaken  for 
the  Hutchinson  type  of  tooth. 

So  far,  I  have  described  the  generalized  form  of  hypoplasia,  due 
to  some  cause  affecting  all  the  teeth  which  are  being  calcified  during 
its  period  of  operation,  so  that  the  markings  are  on  different  levels  in 
the  various  teeth  affected  according  to  their  stage  of  development. 
There  is  another  form  of  hypoplasia :  the  local  type.  It  is  seen 
typically  in  the  premolars.  Mr.  J.  G.  Turner  has  described  the 
condition,  and  showed  that  it  is  due  to  an  infection  from  the  deciduous 
predecessor.  I  have  here  two  specimens  which  I  believe  show  this 
form  in  the  deciduous  tooth. 

The  first  specimen  is  a  right  upper  second  deciduous  molar.  It  had 
remained  imperfectly  erupted,  so  that  it  was  not  in  occlusion  with  the 
opposing  tooth  in  the  lower  jaw.  All  the  other  deciduous  teeth  were 
quite  normal.  It  is  definitely  hypoplastic,  and  the  crown  is  curiously 
dwarfed  and  cone-shaped.  It  is  a  pre-war  specimen,  and  unfortunately 
I  cannot  give  any  further  history. 

The  second  case  is  a  left  upper  first  molar.  The  mother  stated  that 
at  three  weeks  from  birth  she  noticed  a  swelling  in  the  child's  upper  jaw 
on  the  left.  There  was  a  sinus  on  the  gum  which  discharged  pus.  The 
swelling  subsided,  but  reappeared  at  intervals.  The  molar  commenced 
to  erupt  at  6  months.     When  I  saw  the  child  he  was  11  months  old. 

The  teeth  present  were '^  }  ^  ^ — -.     Only  a  part  of  the  crown  of  the 

j had  erupted,  and  appeared  to  be  badly  formed.     There  was 

then  no  swelling.  A  rough  model  shows  the  upper  jaw.  I  removed 
the  tooth,  which  had  a  live  pulp.  As  you  will  see,  the  tooth  is  hypo- 
plastic. The  antero-buccal  part  of  the  crown  is  affected,  and  I  think 
there  can  be  no  doubt  that  this  is  a  true  case  of  local  hypoplasia  in  the 
deciduous  dentition  caused  by  an  infection  acting  on  this  particular 
tooth  during  its  calcification. 
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Absence    of    the    Permanent   Teeth   with    Normal    Absorption 
of   their  Deciduous   Predecessors. 

By  A.  T.  Pitts,  D.S.O.,  L.R.C.P.,  M.R.C.S.,  L.D.S.E. 

The  first  case  is  that  of  a  girl,  aged  13,  who  came  to  the  Royal 
Dental  Hospital.  The  deciduous  molars  in  the  maxilla  and  the  left 
side  of  the  mandible  were  absent.  Before  treatment  for  crowding  was 
decided  on,  X-rays  were  taken  which  showed  that  the  premolars  in  the 
maxilla  and  the  left  side  of  the  mandible  were  absent.  On  the  right 
side  of  the  mandible  the  first  premolar  had  erupted  and  the  second 
premolar  was  present  in  the  jaw.  On  questioning  the  mother  she 
informed  me  that  the  deciduous  molars  were  removed  by  her ;  she 
described  them  as  merely  "  on  the  gum,"  and  she  picked  them  out  with 
her  fingers.  Further,  she  stated  that  they  consisted  of  crowns  only 
with  no  signs  of  roots.  She  was  an  intelligent  woman,  and  I  think  we 
can  take  it  that  normal  absorption  of  these  teeth  had  occurred.  As  you 
will  see  the  X-rays  show  an  entire  absence  of  the  maxillary  and  left 
mandibular  premolars. 

The  second  case  occurred  in  the  practice  of  Mr.  Guanziroli,  who 
sent  the  teeth  concerned  and  the  X-rays  to  the  Royal  Dental  Hospital 
museum,  and  has  kindly  allowed  me  to  refer  to  them.  In  this  case 
normal  absorption  of  the  deciduous  maxillary  lateral  incisor  and  canine 
had  occurred.  The  X-ray  shows  an  absence  of  the  permanent  lateral 
and  canine.  Without  a  full-sized  plate  we  cannot  be  sure  that  the 
permanent  canine  is  absent  for  that  is  an  extremely  rare  abnormality ; 
but,  it  is  not  present  in  any  position  in  which  it  could  influence  the 
absorption  of  its  deciduous  predecessor. 

We  are  accustomed  to  think  of  the  absorption  of  the  deciduous 
teeth  as  being  due  to  the  developing  permanent  teeth  underneath,  and, 
in  the  majority  of  cases,  the  relation  of  the  two  would  seem  to  warrant 
that  assumption.  In  these  two  cases  the  absorption  cannot  be  accounted 
for  in  this  fashion.  The  whole  mechanism  of  bone  absorption  is  still 
very  much  of  a  mystery,  and  recently  doubts  have  been  cast  on  the 
osteoclast  as  a  bone-absorbing  cell.  I  am  not  prepared  to  offer  any 
explanation  of  these  cases,  but  simply  bring  them  before  you  as  two 
cases  which  seem  to  upset  the  current  accepted  theory  of  absorption 
of  the  deciduous  teeth. 
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An  Unusual  Accident  in   Dental    Practice. 
By  A.  T.   Pitts,  D.S.O.,  L.R.C.P.,  M.R.C.S.,  L.D.S.E. 

I  HAVE  ventured  to  record  the  following  recent  incident  in  my 
practice,  partly  because  it  is  rare  and  partly  because  I  think  it  is 
well  to  place  on  record  the  various  misadventures  which  occur  m  private 
practice  so  that  they  may  serve  as  a  warning.  Recent  events  have 
impressed  on  us  the  fact  that  an  unwelcome  publicity  may  attend  even 
the  most  inevitable  of  accidents. 

The  patient  was  a  medical  man.  I  was  stopping  a  maxillary  tooth 
and  was  using  a  saliva  injector.  He  had  an  abundant  flow  of  saliva 
and  the  tube  was  working  vigorously.  From  time  to  time  the  rubber 
tube  would  collapse  owing  to  the  mucous  membrane  in  the  floor  of  the 
mouth  occluding  the  opening  of  the  glass  tube.  This  was  relieved  by 
lifting  the  tube.  AVhilst  I  was  busy  stopping  the  tooth  and  not  noticing 
the  ejector,  I  suddenly  missed  the  familiar  gurgling  noise  and  found  the 
rubber  tube  collapsed.  On  trying  to  lift  up  the  glass  tube  I  found  it 
was  attached  to  the  floor  of  the  mouth,  and  that  any  attempt  to  move 
it  caused  the  patient  pain.  Examination  showed  that  the  papilla  of 
Wharton's  duct  on  the  left  side  had  been  drawn  into  the  tube  which, 
acting  as  a  cupping  glass,  had  caused  venous  congestion  of  the  papilla. 
It  was  purple  in  colour  and  had  swollen  to  about  the  size  of  a  currant, 
completely  filling  the  lumen  of  the  tube.  I  cut  off  the  suction,  but  it 
was  quite  impossible  to  reduce  the  swelling,  and  the  only  way  to  release 
the  tissue  was  to  break  off  the  end  of  the  tube.  This  was  not  very 
easy,  as  manipulation  caused  pain  and  the  patient  was  unable  to  swallow. 
Finally,  by  introducing  a  stout  probe  into  one  of  the  free  holes  at  the 
end  of  the  tube  and  levering  it  sideways  I  was  able  to  break  off  the  end 
of  the  tube.  I  was  then  left  with  a  saucer-shaped  piece  of  glass  lying 
in  the  floor  of  the  mouth  through  a  hole  in  which  the  narrow  pedicle  of 
the  swelling  passed.  This  I  nibbled  away  with  forceps  until  I  was  able 
to  free  the  papilla.  There  was  no  bleeding,  but  some  soreness  and  the 
presence  of  a  mass  of  tissue  under  the  tongue  caused  a  good  deal  of 
inconvenience.  The  swelling  slowly  subsided,  and  a  week  later  the 
papilla  was  normal  in  shape  and  colour,  though  still  a  little  larger  than 
the  papilla  on  the  opposite  side.  My  patient  took  the  incident  very 
philosophically    and    was,    in    fact,  rather    interested    in    it    from  the 
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medical  point  of  view,  but  I  could  not  help  reflecting  that  with  a 
nervous  and  excitable  patient  it  might  have  been  very  difficult  to  free 
the  engorged  papilla.  Also,  that  had  I  been  using  a  metal  tube  it 
would  probably  have  necessitated  cutting  off  the  mass  of  tissue,  which, 
though  not  serious,  would  have  left  a  sore  mouth,  occasioned  some 
haemorrhage,  and  perhaps  led  to  some  sloughing  of  the  floor  of  the 
mouth. 


The  Acid   Reaction   of   Certain  Materials  used  in  Filling 

Teeth. 

By  F.   N.  DouBLEDAY,  L.E.C.P.,  M.E.C.S.,  L.D.S.E. 

Some  two  years  ago  I  commenced  a  series  of  experiments  to 
endeavour  to  find  out  if  the  silicate  cement  fillings  in  common  use 
in  dental  practice  destroyed  the  pulps  of  teeth,  and  if  they  did  so  what 
was  the  cause.  I  came  to  the  conclusion^  that  pulps  were  killed  by 
these  fillings  and  that  this  happened  owing  to  the  persistence  of  an 
acid  reaction  for  a  considerable  length  of  time.  Zinc  salts  are 
chemically  active  ;  the  aluminium  salts,  which  are  largely  present 
in  the  silicate  fillings,  are  chemically  inert  and  incompletely  eliminate 
the  acid  substances  in  the  liquid.  The  experiments  were  commenced 
by  my  nurse  having  instructions  to  roll  the  residue  of  all  the  cement 
fillings  we  made  into  a  strip  of  blue  litmus  paper ;  these  showed 
a  uniformly  acid  reaction  which  was  well  marked.  Next  we  used 
test  tubes  each  containing  5  c.c.  of  distilled  water  to  which  were 
added  three  drops  of  deci-normal  alkaline  litmus.  It  is  some  of 
these  experiments  which  you  now  see.  One  of  them  is  used  as  a 
control,  to  the  second  is  added  a  pellet  of  a  translucent  cement 
kindly  mixed  for  me  about  an  hour  ago  by  a  member  of  the  Section ; 
you  see  that  it  instantly  turns  the  litmus  solution  pink  showing  a 
well  marked  degree  of  acidity.  Into  other  tubes  are  now  dropped 
pellets  of  filling  material,  prepared  by  different  dental  surgeons,  over 
periods  of  time  up  to  fifteen  months  ago.  In  those  which  have  been 
made  up  for  some  time  the  acid  reaction  develops  more  slowly  and 
is  less  strongly  marked.  These  experiments  do  bear  out  the  fact 
that  an  acid  reaction  persists  in  many  of  these  filling  materials  for 
some  months.      I   am    now  trying    to    find    out    the    relative   acidity, 

1  F.  N.  Doubleday,  "  The  Transluceut  Cement  Filling,"  Dental  Record,  September,  1920. 
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and  the  length  of  persistence  of  the  acid  reaction  of  different  varieties 
of  compounds  which  come  within  the  term  translucent,  or  silicate, 
fillings. 

This  note  is  published  to  elicit  comment  upon  the  line  of  experiment 
which  is  being  followed.  Some  helpful  criticisms  and  suggestions  have 
already  been  made  to  me  and  I  shall  be  very  glad  of  any  others. 


An    Artificial    Velum    for    Congenital    Cleft    Palate. 

By  J.  Lewin  Payne,  L.R.C.P.,  M.E.C.S.,  L.D.S. 

» 

The  modification  of  Kingsley's  velum  which  I  bring  before  you  this 
evening  is  a  very  simple  one.  It  is  a  method  which  may  have  been 
adopted  by  others  who  treat  such  cases  by  means  of  prosthetic  appli- 
ances, but,  simple  though  it  is,  I  have  not  seen  it  described  elsewhere. 
Cases  of  congenital  cleft  palate  which  call  for  mechanical  treatment 
require  very  careful  handling,  and  any  method  which  renders  the  fitting 
of  the  appliance  either  less  troublesome  for  the  patient,  or  less  difficult 
to  the  dental  surgeon,  is  worthy  of  consideration,  provided  that  an 
efficient   result    can    be    obtained. 

Dr.  Norman  Kingsley's  device,  I  may  remind  you,  was  that  of  a 
double  flap  velum  made  to  fit  the  margins  of  the  cleft,  and  for  the 
purpose  of  moving  with  the  muscles  of  the  soft  palate.  This  velum 
was  the  result  of  a  series  of  experiments  which  he  had  made  with  the 
far  more  complicated  appliances  of  his  predecessors,  Snell  and  Stearn. 
The  large  upper  flap  passes  over  the  nasal  borders  of  the  cleft  and 
extends  backwards  to  meet  the  posterior  wall  of  the  pharynx.  The 
second,  smaller  flap,  just  covers  the  edges  of  the  cleft,  on  the  oral 
surface,  and  its  posterior  border  is  immediately  in  front  of  a  line  corres- 
ponding with  the  base  of  the  uvula.  This  apparatus  was  a  great 
advance  upon  anything  which  had  been  suggested  before  but  its  con- 
struction frequently  presents  difficulties,  and  sometimes  the  larger  nasal 
flap  causes  discomfort  to  the  patient.  Moreover,  its  oral  surface  does 
not  correspond  closely  with  the  normal  outline  of  the  palate. 

In  1905,  Dr.  Case  suggested  a  modification  of  Kingsley's  appliance 
which  he  called  a  "velum  obturator."  This  has  a  large  nasal  flap  like 
the  "  Kingsley  "  except  that  the  edges  are  thicker  to  prevent  curling  up 
and  tearing.     The  oral  flap  of  the  "  Kingsley  "  is  replaced  by  two  wings 
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which  pass  downwards,  gripping  the  edges  of  the  cleft.  Dr.  Case 
claims  that  after  the  soft  appliance  has  been  worn  for  several  months 
a  hard  vulcanite  appliance,  made  in  the  same  mould,  can  be  substituted 
without  interfering  with  the  improvement  in  speech.  The  construc- 
tion of  Case's  velum  is  somewhat  simpler  than  that  of  the  "  Kingsley," 
but  the  velum  retains  the  defect  of  an  irregular  oral  surface. 

The  modification  which  I  have  adopted  consists  of  a  large  flap  of 
soft  rubber  representing  the  oral  surface  of  the  palate,  whilst  to  the 
nasal    side  of   the    apphance  two  wings  are  attached  (figs.  1    and  2). 


Fig.  1. 
Side  view  of  velum. 


Fig.   2. 
Front  view  of  velum. 


Fig.  3. 
Hinged  velum,  with  elastic  ligature  attached. 


These  wings  fit  round  the  borders  of  the  cleft.  This  arrangement  just 
reverses  the  position  of  the  wings  as  used  by  Dr.  Case.  In  most 
instances  it  is  sufficient  to  attach  the  soft  rubber  directly  to  the  plate 
covering  the  hard  palate  by  vulcanizing  it  on  to  a  metal  spur  extension, 
but,  when  greater  freedom  of  movement  is  required  to  secure  accurate 
speech,  it  is  quite  simple  to  make  a  hinge  attachment,  and,  with  the 
addition  of  a  simple  elastic  ligature  between  two  hooks,  fitted  to  the 
nasal  surface  of  the  plate  and  velum  respectively,  closer  adaption  can 
be  obtained  (fig.  3). 


38         Payne  :  Artificial  Velinn  for  Congenital  Cleft  Palate 

In  the  construction  of  these  vela  two  or  three  important  points  must 
be  borne  in  mind  if  the  rubber  is  to  remain  serviceable  for  any  length 
of  time. 

(1)  The  border  should  be  thickened  to  prevent  tearing. 

(2)  The  edges  should  be  closely  adapted  to  the  soft  tissues  on 
each  side. 

(3)  The  vulcanization  should  be  spread  over  a  long  period  of  time 
and  the  pressure  must  be  raised  gradually. 

My  own  practice  is  to  start  the  vulcanizer  at  212°  F.  and  to  raise 
the  temperature  5°  per  hour,  over  a  period  of  twelve  hours. 

The  advantages  of  this  velum  are  :  (a)  In  having  a  smooth  oral 
surface  it  is  more  suitable  for  the  production  of  correct  speech.  This  is 
important,  bearing  in  mind  the  position  of  the  tongue  in  the  production 
of  certain  consonants  :  such  as  S,  K,  G,  NG,  CH,  &c.  {h)  It  is  more 
simple  in  construction  than  the  "  Kingsley  "  or  the  "  Case  "  velum,  and 
the  dies  required  for  the  reproduction  of  the  velum  can  be  obtained 
easily,  (c)  It  is  unnecessary  to  take  any  extensive  impression  of  the 
nasal  surface  of  the  palate. 

Whereas  soft  rubber  vela  usually  last  only  from  six  to  twelve  months, 
under  favourable  circumstances  vela  made  m  this  way  will  last  from 
three  to  five  years,  and  in  view  of  the  fact  that  speech  is  nearly  always 
better  with  a  velum  than  with  an  obturator  it  seems  hardly  worth  while 
to  make  the  change  to  the  harder  and  immovable  appliance  if  so  long  a 
period  of  utility  can  be  obtained.    ■ 
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The   Relation   of  Dental  Sepsis   to   Rheumatism   and 
Allied   Conditions/ 

By  J.  G.  Turner,  F.E.C.S.,  L.D.S.Eng. 

The  rather  ambiguous  expression  "  Eheumatism  and  Allied  Conditions  " 
has  been  deliberately  chosen.  It  permits  of  an  almost  unlimited  range  of 
discussion  ;  it  agrees  with  the  general  elastic  use  of  the  term  "  rheumatic;  " 
and  it  certainly  reflects  the  state  of  my  own  mind  after  reading  recognized 
text-books  of  medicine. 

The  list  of  the  diseases,  or  conditions,  which  may  be  included  is  a  long 
one.  Eheumatic  fever  (acute  rheumatism)  ;  chronic  rheumatism  ;  rheumatoid 
arthritis,  acute,  subacute  and  chronic  ;  osteo-arthritis,  spondylitis  deformans  : 
acute  gout,  chronic  gout,  rheumatic  gout,  irregular  or  atonic  gout,  retrocedent 
gout ;  neuritis,  fibrositis  ;  chorea,  pneumonia,  pleurisy,  peritonitis,  meningitis, 
periostitis,  iritis,  which  are  noted  as  complications  of  acute  rheumatism  ; 
valvular  disease  of  the  heart,  myocarditis,  anaemia,  all  specially  related  to  acute 
rheumatism  ;  dyspepsia,  interstitial  nephritis,  cardiac  and  cardio-vascular 
diseases,  subacute  and  chronic  bronchitis,  gastric  and  hepatic  derangements, 
eczema  and  other  intractable  skin  diseases,  hot  itchy  eyeballs,  migraine, 
epistaxis,  glaucoma  and  iritis,  gouty  sore  throat,  gouty  gums,  included  as 
symptoms  of  irregular  or  atonic  gout  ;  vomiting,  diarrhoea,  dyspnoea, 
arrhythmia,  pericarditis,  delirium  and  coma,  as  symptoms  of  retrocedent  gout. 

This  is  a  fairly  comprehensive  list  and  practically  includes  all  the  more 
common  minor  ailments  of  civilized  humanity,  chiefly  by  reason  of  the  allied 
conditions.  Not  long  since  indeed,  it  seemed  as  if  all  medicine  was  to  be 
overwhelmed  beneath  a  flood  of  uric  acid  and  irregular  gout,  and  I  have  seen 
it  seriously  argued  that  ingrowing  toe-nail  is  a  gouty  affection,  the  writer 
having  mistaken  the  accumulation  of  dry  epithelium  often  found  for  uratic 
deposits. 

If  anyone  be  inclined  to  dispute  the  inclusion  of  gout  in  my  list,  I  refer 
him  to  the  following  from  an  authoritative  text-book  :  "  The  diagnosis  of  acute 
gout  is  not  difficult  except  sometimes  from  acute  rheumatism,"  while  the 
diagnosis  between  chronic  gouty  and  rheumatic  conditions  has  been  a 
perennial  source  of  futile  endeavour. 

Concerning  the  list  of  what  appear  to  be  regarded  as  primary  and  distinct 
diseases  it  must  be  noted  that  the  term  "  rheumatic  gout  "  is  practically 
extinct,  that  at  least  one  authority  suggests  dropping  the  term  "chronic 
rheumatism,"  and  that  the  same  authority  would  include  rheumatoid  arthritis, 
osteo-arthritis,  spondylitis  deformans  as  one  disease ;  it  is  also  generally 
agreed  that  acute  rheumatism  is  a  disease  distinct  in  aetiology  from  all  the 
others.  There  seems  to  be  considerable  difficulty  in  the  diagnosis  of  these 
•diseases.    This  is  regrettable,  but  until  the  diagnosis  carries  with  it  more  certain 

1  At  a  meeting  of  the  Section,  held  March  21,  1921. 
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and  hopeful  indications  for  treatment  than  at  present  seems  to  he  the  case,  the 
uncertainty  is  immaterial. 

The  present-day  tendency  in  medicine  is  to  divide  disease  into  two  classes — 
those  due  to  germ  infection  and  those  not  due  to  germ  infection — and  if  in  any 
case  coming  within  our  category  instead  of  worrying  over  diagnosis  we  inquire 
whether  there  is  a  source  of  infection  and  test  the  result  of  treatment  directed 
to  its  removal  we  may  arrive  at  a  conclusion  of  practical  value. 

The  first  question,  then,  to  he  put,  is  whether  any  of  these  cases  occur  in 
the  ahsence  of  a  focus  of  infection.  If  we  do  but  remember  the  universal 
presence  from  babyhood  to  old  age  of  but  two  foci — nasopharyngeal  disease 
and  dental  disease — and  disregard  all  the  other  possible  foci,  the  answer  as 
concerns  a  community  such  as  our  own  is  decidedly  "  no."  Turning  only  to 
dental  infection,  we  see  that  teething  troubles  are  due  entirely  to  infection  of 
the  crypt  of  the  crown  of  the  erupting  tooth  as  soon  as  ever  there  is  a  con- 
nexion between  it  and  the  mouth-cavity.  From  this  point  of  time  onwards  it  is 
rarely  that  an  absolutely  healthy  mouth  is  found,  and  even  so,  what  we  judge 
clinically  to  be  an  absolutely  healthy  mouth  may  be  proved  by  laboratory 
methods  to  be  a  carrier  of  disease.  It  is  important  to  note  that  the  septic 
state  once  established  is  permanent  and  always  in  action.  The  factors  of 
dental  sepsis  are  well  known — stagnation  of  germs  and  food  debris  among  the 
teeth  in  eve  y  possible  stagnation  area,  and  sequent  to  this,  dental  caries,  dead 
teeth  and  chronic  abscesses,  tartar,  pyorrhoea:  artefact  stagnation  areas  of 
crowns,  bridges,  bad  fillings  and  plates.  Here  I  would  remind  you  that  dental 
sepsis,  even  in  an  aggravated  form,  is  very  common  in  quite  young  children  and 
the  fissured  and  swollen  tongue  so  often  seen  in  children  is  one  of  its  results. 
There  is  indeed  one  stage  of  pyorrhoea  which  is  oftenest  found  in  children,  the 
stage  I  have  termed  that  of  "  solid  stagnation."  In  this  stage  there  are  to  be 
found  under  the  edges  of  healthy-looking  gums  small,  soft,  smooth,  solid, 
whitish  masses.  These  masses  are  putrid  and  are  almost  solid  masses  of 
germs.     They  are  of  the  same  nature  as  the  plugs  found  in  septic  tonsils. 

Why  is  it  that  everyone  has  not  some  form  of  rheumatism  or  gout  ? 
Probably  every  one  has.  Growing  pains  in  children,  fleeting  joint  pains, 
muscular  pains  or  cramp  in  adults  ;  bilious  attacks,  indigestion,  migraine,  even 
chronic  ill-humour,  and  in  fine  all  the  minor  ailments  which  have  been  so 
industriously  swept  into  the  net  of  rheumatism  and  gout  are  in  most  cases  the 
result  of  germ  infection  ;  and  considering  the  unfortunate  predominance  of 
dental  sepsis  it  follows  that  dental  sepsis  must  bear  the  greater  share  of  the 
responsibility. 

Excepting  gouty  sore  throat  and  gouty  gums,  which  at  least  till  lately  were 
current  medical  or  dental  terms,  the  list  of  allied  or  associated  conditions  given 
above  was  taken  from  two  recognized  text-books.  For  comparison  I  have  com- 
piled a  list  from  106  cases  of  which  I  have  notes  in  my  own  private  practice. 
It  comprises  lumbago,  sciatica,  neuritis,  muscular  rheumatism,  fibrositis, 
cramp,  flat  foot,  constipation,  colitis,  indigestion,  gastritis,  dilated  stomach, 
bilious  attacks,  acute  glossitis,  chronic  septic  stomatitis,  chronic  sore  throat, 
tonsillitis,  migraine,  dizziness,  headache,  sleeplessness,  tiredness,  depression, 
nervous  breakdown,  anaemia,  episcleritis,  rheumatic  iritis,  chronic  glaucoma, 
effusions  into  the  retina,  periosteal  nodes,  siibcutaneous  nodes,  eczema, 
blotchy  eruptions  of  the  face,  acneiform  eruption  of  face,  muddy  com- 
])lexion,  yellow  conjunctivae,  pernio,  chronic  bronchitis,  tachycardia,  onset  of 
deafness,  persistent  rise  of  temperature,  (?)  pernicious  anaemia,  enlarged  sub- 
maxillary glands,  loss  of  weight,    endocarditis.   Graves'   disease,   exaggerated 
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reflexes,  slight  cerebral  embolus.  The  list  of  what  we  may  call  the  primary 
arthritic  rheumatic  and  gouty  conditions  comprises  all  those  enumerated  above, 
including  rheumatic  fever  and  acute  gout.  The  terms  used  are  those  given  by 
the  doctor  or  the  patient ;  my  notes  are  confirmatory  of  the  main  facts  of 
disease.  Putting  aside  acute  rheumatism  from  the  list  of  primary  arthritic 
conditions,  and  endocarditis  from  the  allied  or  accessory,  these  allied  conditions 
occur  in  all  sorjbs  of  combinations  :  they  may  stand  alone  as  the  only  signs  of 
disease,  or  may  be  accompaniments  of  articular  rheumatic  or  gouty 
disease.  One  common  bond  unites  all  my  cases — the  existence  of  dental 
sepsis.  I  have  treated  them  all  in  one  way,  by  elimination  of  dental  sepsis. 
The  results  are  decidedly  encouraging.  Of  thirty-three  cases  without  articular 
symptoms,  thirteen  were  cured,  seven  were  much  better,  four  were  improved, 
eight  were  untraceable  or  recent,  and  one  failed  because  the  front  teeth  w^ere 
too  valuable.  Of  seventy-three  cases  with  articular  symptoms  thirty-four 
were  cured,  seven  were  much  better,  two  were  not  benefited,  one  died  un- 
treated, and  thirty  were  untraceable  or  recent. 

Some  of  these  cases  deserve  individual  mention.  Two  of  them  point  to 
dental  sepsis  as  a  source  of  acute  rheumatic  fever : — 

In  the  first  case  I  was  asked  to  see  a  child  aged  5  who  had  got  over  the 
acute  stage  of  rheumatic  fever,  but  who  was  not  making  any  progress  towards 
recovery.  There  had  been  acute  joints  and  endocarditis  with  high  tempera- 
tui-e.  I  found  chronic  abscesses  of  all  the  temporary  molars,  which  were 
being'  preserved  to  give  the  child  something  to  eat  with.  I  took  them  all 
out,  and  the  child  made  a  rapid  recovery.  This  was  ten  years  ago,  and 
she  has  never  been  ill  since.  You  will  remember  that  the  expectation  is  that 
rheumatic  fever  will  recur. 

The  second  case  was  that  of  a  young  officer  who  was  bedridden  wnth  stiff 
joints  and  teno-synovitis.  Two  months  previously  he  had  had  an  attack  of 
"  trench  fever,"  at  the  beginning  of  which  he  sweated  in  bed  for  four  days. 
This  was  all  the  history  I  could  get.  He  had  bad  pyorrhoea,  and  I  took  out 
all  his  teeth  except  the  canines.  Four  months  later  he  was  well  and 
could  run.     The  trench  fever  may  well  have  been  acute  rheumatic  fever. 

The  relation  of  gout  to  dental  sepsis  is  well  shown  by  the  following 
cases  : — 

(1)  A  man  with  recurrent  acute  gout  of  the  great  toe,  a  node  on  the 
sternum,  indigestion  and  a  persistently  raised  temperature,  was  entirely  cured 
by  extraction  of  all  his  teeth,  which  were  badly  affected  with  pyorrhoea.  About 
two  years  later  recurrence  of  indigestion  took  place.  He  was  found  to  be 
swallowing  a  purulent  nasal  dischai'ge.  This  was  cured,  and  he  has  had 
no  recurrence.     The  teeth  were  taken  out  nearly  twenty  years  ago. 

(2)  A  man,  aged  64,  gave  the  following  history:  Since  the  age  of  40  he 
had  been  subject  to  attacks  of  acute  gout.  In  each  attack  the  big-toe  joint 
was  the  first  to  suffer,  then  the  knee,  and  lastly  the  eyes.  The  joints  were  red 
and  swollen,  the  eyes  were  bloodshot,  the  skin  round  the  orbits  puffy,  and 
there  was  intense  general  headache,  especially  bad  at  the  back  of  the  eyes  ; 
there  were  tophi  of  ears  and  neck.  At  the  age  of  64  he  had  most  of 
his  teeth  out.  They  were  firm,  but  stank  on  extraction,  and  after  each  ex- 
traction he  felt  ill  and  done  up.  This  was  seven  years  ago,  and  he  has  had 
no  gout  since. 

(3)  A  man  in  a  trade  involving  much  drinking  had  repeated  attacks  of 
gout  of  the  big  toe,  and  then  of  the  knees,  with  recovery  in  six  weeks.  His 
joints  were  red,  tense  and  swollen.     He  had  bad  pyorrhoea,  and   all  his  teeth 
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except  four  were  extracted.     Since  then  he  has   had  no    gout,    l)ut    he  has 
spasms  of  pain  in  the  toe  with  stiffness.     He  has  not  altered  his  habits. 

(4)  A  man,  aged  60,  l)rother  to  the  patient  in  Case  2.  For  many  years  he 
had, had  gout  in  the  big  toe  and  knees,  tophi  of  neck  and  ears.  When 
I  saw  him  he  was  dying  of  pyaemia.     He  had  very  foul  pyorrhoea. 

It  would  be  interesting  to  be  able  to  separate  the  part  played  in  these 
cases  by  actual  infection,  whether  throiigh  the  mouth  or  the  intestinal  tract, 
from  that  played  by  disturbed  nutrition,  which,  one  would  imagine,  the 
swallowing  of  pus  and  germs  and  decomposing  food  would  necessarily  entail. 
The  mode  of  death  in  the  last  case  suggests  that  there  is  true  infection. 

(5)  Another  case  began  ten  years  previously,  with  an  attack  of  gout  in 
the  feet.  This  was  followed  very  shortly  afterwards  by  an  attack  of  Graves' 
disease,  and  this  by  chronic  rheumatoid  arthritis.  When  I  saw  her  the  eyes 
were  still  prominent.  She  was  unable  to  work.  Two  months  after  extraction 
of  several  pyori'hoeic  teeth  and  treatment  of  the  rest  she  could  work,  and  the 
eyes  were  far  less  prominent. 

Turning  to  the  rheumatic  cases,  one  of  my  most  gratifying  was  that  of  a 
man,  aged  about  50,  who  came  scarcely  able  to  walk  even  with  the  aid  of 
sticks  and  a  nurse.  He  was  extremely  weak  and  emaciated.  He  had  chronic 
arthritis  of  almost  every  joint  and  was  losing  weight  rapidly.  He  looked  like 
a  man  in  the  last  stages  of  malignant  disease.  I  found  chronic  dry  pyoi'rhoea 
and  six  foul  gold  caps.  I  took  out  nine  teeth  and  a  year  later  he  was  cured. 
Eecovery  was  slow.  In  another  case  a  patient  with  chronic  rheumatism  of 
practically  all  her  limb-joints  could  only  walk  with  the  aid  of  two  sticks. 
Eleven  months  after  the  extraction  of  thirteen  teeth  she  was  able  to  walk 
upstairs  easily  without  sticks.     Eecovery  was  slow. 

One  of  the  patients  noted  as  "  much  better'"  was  a  case  of  osteo-arthritis 
of  the  hip  in  a  middle-aged  lady.  Considering  the  amount  of  destruction  and 
deformity  found  in  this  disease  cure  can  hardly  be  expected,  but  we  may  hope 
for  arrest  of  the  disease  and  prevention  of  worse.  Another  case  was  benefited 
but  not  cured  till  an  undetected  antrum  was  found  and  drained. 

Respecting  accessory  conditions  my  notes  frequently  mention  gastritis, 
gastric  catarrh,  indigestion,  colitis;  and  the  relation  of  these  conditions  to 
dental  sepsis  on  the  one  hand  and  rheumatic  or  gouty  diseases  on  the  other  is 
freely  admitted.  My  notes  also  mention  constipation,  the  relation  of  which  to 
dental  sepsis  may  not  be  so  generally  recognized.  I  have,  however, 
cured  two  cases  of  chronic  constipation  by  extraction  of  pyorrhoeic  teeth. 

My  notes  do  not  enable  me  to  say  whether  the  pyorrhoeic  or  the  dead 
tooth  is  the  greater  danger.  Although  I  fear  them  botli,  pyorrhoea  is  probably 
the  worse  evil  on  account  of  its  extent. 

The  degree  of  sepsis  necessary  to  produce  ill-results  will  obviously  depend 
on  the  patient's  power  of  resistance,  which,  till  the  experiment  is  made,  is  an 
unknown  quantity,  and  may  be  afi'ected  by  intercurrent  factors  such  as 
exposure  to  cold.  Such  exposure  is  often  the  precipitating  cause  of  so  widely 
divergent  diseases  as  neuritis  and  pneumonia.  A  very  small,  almost  micro- 
scopic, amount  of  dental  sepsis  will  determine  fleeting  joint  or  muscular  pains. 
I  have  records  of  one  such  case  in  which  the  pains  were  kept  in  abeyance  by 
monthly  cleaning  of  the  teeth,  but  in  which  minute  retinal  effusions  suddenly 
occurred.  These  disappeared  when,  and  not  until,  two  bicuspids  showing  a 
very  small  amount  of  marginal  periodontal  inflammation  w^ere  removed. 

The  germs  themselves  may  act  either  solely  by  toxic  absorption,  or  by 
actual  entry  into  the  tissues.     The  list  of  those  known  to  inhabit  the  mouths 
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and  thus  to  be  a  potential  source  of  at  least  toxic  infection  is  a  large  one : 
Staphylococcus  albiis,  aureus,- and  epidermidis  ;  Streptococcus  brer  is  and  longus. 
Micrococcus  catarrhalis  ;  Diplococcus  ■pneumoniae,  vibrios,  leptothrix  ;  Bacillus 
maximus  buccalis,  Bacillus  megasterium ;  diphtheroid  bacilli,  sarcinse,  were 
all  found  in  septic  children's  mouths  examined  for  me  by  Dr.  Bainbridge  at 
the  Eoyal  Dental  Hospital. 

The  list  of  those  now  known  to  invade  the  periodontal  tissues  is  not  so 
long.  Drew  and  I  demonstrated  Strei^tococcus  longus,  staphylococcus,  two 
strains  of  diphtheroid  bacillus,  and  a  spore-bearing  bacillus,  and  I  have  been 
able  to  add  Streptococcus  brevis,  pneumococcus,  another  spore-bearing  bacillus, 
a  Gram-negative  diplococcus  and  leptothrix.  All  these  have  been  judged 
by  their  morphological  characters  in  stained  sections. 

The  difficulty  of  working  in  a  dental  hospital  unprovided  with  beds  renders 
progress  in  the  direction  of  ascertaining  the  damage  done  by  the  various 
bacteria  almost  impossible.  The  failure  to  provide  beds  at  any  large  dental 
hospital  is  inflicting  great  injury  on  the  general  community. 

As  regards  treatment  extraction  is  obviously  the  surest  method  of  getting 
rid  of  the  focus  of  infection.  But  I  am  certain  that  if  dentists  realized  the 
large  amount  of  tartar  and  stagnant  material  that  can  be  reached  by  going  a 
little  deeper  into  the  periodontal  trough  than  is  generally  done  and  the 
necessity  for  cleaning  the  whole  circumference  of  the  neck  of  the  tooth,  by  the 
daily  use  of  worsted  thread  dipped  in  a  cleansing,  not  necessarily  antiseptic, 
solution  to  effect  this  cleaning — a  large  number  of  teeth  would  be  saved,  to  the 
comfort  of  the  patient. 

Preventive  treatment  includes  the  abolition  of  all  artefact  stagnation  areas ; 
the  avoidance  of  sticky  food — (this,  however,  is  impossible)  ;  the  maintenance, 
as  far  as  may  be,  of  a  large  and  regular  arch  of  teeth  and  timely  but  not 
too  early  extraction  to  provide  for  the  actual  separation  of  the  remaining  teeth 
from  each  other  till  it  is  easy  to  pass  the  worsted  thread  already  mentioned 
between  those  teeth. 

Of  the  pathological  anatomy  I  have  but  little  to  say.  In  the  jaws  the 
inflammatory  reaction  shows  itself  both  in  destructive,  or  carious,  processes 
and  in  formative,  often  sclerotic  processes.  Later  on  these  lead  to  lipping  of 
the  alveolar  border  and  exostosis  of  the  bone,  often  of  ivory  hai'dness.  Similar 
changes  take  place  in  the  bone  round  the  affected  joints,  but  while  the  jaw 
changes  are  certainly  of  infective  origin  those  of  the  joint  bones  may  be  of 
mechanical  origin.  There  is  no  comparison  to  be  drawn  as  between  joint  and 
joint  since  the  structures  are  totally  dissimilar. 

In  the  Museum  of  the  Eoyal  College  of  Surgeons  there  is  a  large  series  of 
skulls  from  the  South  Sea  Islands.  Among  these  there  are  evidences  of  a 
considerable  amount  of  pyorrhoea  and  tooth  abscess,  and  it  is  noteworthy,  as 
confirmatory  of  tlie  infective  origin  of  osteo-arthritis,  that  the  worst  cases 
of  pyorrhoea  and  abscess  show  marked  osteo-arthritis  of  the  temporo- 
mandibular joint. 

The  general  conclusion  I  draw  is  tliat  all  these  conditions  are  of  infective 
origin  and  that  dental  sepsis  is  the  most  common  focus  of  infection.  To 
expect  that  all  cases  will  be  cured  even  by  such  drastic  treatment  as  total 
extraction  and  then  to  argue  from  the  particular  to  the  general  in  cases  of 
failure  is  manifestly  absurd.  There  may  be  other  foci  of  infection — an 
intestinal  tract  may  remain  permanently  infected  or  deranged,  or  the  damage 
may  be  beyond  repair  ;  while  the  transported  germs  will  certainly  not  he 
killed  by  removal  of  the  original  focus  of  infection  ;  they  must  be  dealt  with 
in  their  new  home. 
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Case  of  a  Deciduous  Molar  with  an  Amalgam  Filling  lying 
buried  in  the  Lower  Jaw,  overlapped  by  the  Permanent 
Teeth/ 

By  D.  Keginald  Curnock,  L.K.C.P.Lond.,  M.E.C.S., 

L.D.S.Eng. 

The  case  is  that  of  a  young  lady,  aged  18.  She  came  to  my  brother  as  a 
new  patient  a  few  days  ago  for  a  simple  dental  examination  to  see  if  every- 
thing w^as  all  right.     The  lower  second  right  premolar  could  not  be  found,  and 


there  was  no  history  of  its  extraction.  Attention  was  also  drawn  to  this  area 
by  the  observation  of  slight  tilting  of  the  lower  first  right  molar  and  the  first 
premolar.     A  right   angle   probe  was  inserted  down  the  pocket  of  the  mesial 
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surface  of  the  lower  first  molar,  and  an  enamel  crown  being  felt,  it  was  decided 
to  have  an  X-ray  photograph  taken.  This  sliows  the  second  deciduous  molar 
in  position,  with  an  amalgam  filling  on  its  crown  surface.  It  is  buried  deeply 
under  the  gum,  with  the  second  premolar  underneath  it.  The  interesting  part 
of  this  case  is  the  fact  that  the  disappearance  of  this  tooth  was  so  gradual  and 
painless  that,  although  the  patient  had  been  to  her  dentist  every  three  months 
since  she  was  quite  a  child,  the  condition  was  never  suspected.  Another 
interesting  fact  is  the  position  of  the  apex  of  the  premolar. 

I  take  it  that  either  the  tooth  was  depressed,  first  of  all  by  the 
eruption  of  the  six-year-old  molar,  and  later  on  by  the  pressure  of  the  first 
premolar,  or  else  it  has  remained  at  the  level  at  which  it  erupted,  and  has 
been  gradually  covered  over  by  the  permanent  teeth  and  gum. 

The  patient  at  the  present  time  has  no  pain,  but  having  had  a  similar  case 
in  which  there  was  severe  inflammation  around  the  unerupted  deciduous  molar, 
which  took  some  considerable  time  to  get  well,  I  think  that  this  case  should  be 
treated,  as  infection  will  sooner  or  later  spread  from  the  pocket  on  the  mesial 
surface  of  the  lower  first  molar,  and  cause  a  very  severe  osteitis  of  the  body 
of  the  mandible. 

The  treatment  I  suggest  is  to  take  out,  under  gas  and  oxygen,  given 
intranasally,  the  lower  first  molar,  the  deciduous  molar  and  possibly  the 
first  premolar,  the  second  premolar  being  left  to  erupt  of  its  own  accord. 

I  have  also  the  radiograph  of  a  very  similar  case  which  I  saw  twelve 
months  ago,  which  suppurated  badly.  In  this  case,  did  the  deciduous 
molar  erupt  and  was  it  pushed  down  by  the  permanent  teeth,  or  did  it 
never  erupt  at  all  ? 
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Late  Results  of  Bone-grafts.^ 
By  P.  P.  Cole,  F.E.C.S.,  L.D.S.Eng. 

The  X-ray  photographs  brought  to  the  notice  of  this  Section  exhibit  the 
condition  of  two  bone-grafts  as  they  appear  two  years  after  operation.  In 
both  cases  the  pedicled  bone-graft  method  introduced  by  myself  was  employed, 
and  I  show  them  to  emphasize  two  particular  points. 

First,  to  demonstrate  the  permanence  of  these  results,  because  surgeons  of 
eminence  foretold  the  ultimate  absorption  of  the  graft,  and  reversion  to  the 
condition  of  non-union.  There  can  be  little  doubt  that  this  gloomy  prophecy 
has  been  falsified,  for  the  clinical  condition  entirely  supports  the  X-ray 
evidence  of  firm  union,  the  junction  of  graft  and  mother  bone  being 
indistinguishable. 

Secondly,  they  vindicate  my  assertion  that,  once  a  bony  bridge  has  been 
established,  thickening  will  inevitably  take  place  in  response  to  stress. 
Crystallization  of  experience  as  set  forth  in  Wolff's  law  has  provided  a 
sufficiently  solid  basis  for  this  confident  belief,  but  members  of  this  Section 
cast  doubts  upon  this  favourable  outcome,  and  raised  an  objection  to  this 
method  of  grafting.  Again,  it  will  be  evident  that  these  forebodings  have  not 
been  justified.  In  the  one  case  the  graft  measures  3  cm.,  and  in  the  other 
4 '5  cm.  This  latter  measurement  represents  the  practical  limit  of  applic- 
ability of  the  pedicled  graft.  But  within  the  limits  of  its  application  the 
pedicled  graft  has  never,  in  my  hands,  failed  to  secure  firm  bony  union  giving 
a  success  percentage  of  100. 

In  three  instances,  in  order  to  secure  union,  I  have  operated  on  previously 
grafted  cases  in  which  sinuses  complicated  failure,  and  the  results  of  renew'ed 
operation  have  been  uniformly  successful. 

Another  small  point  worth  notice  is  that  the  wires  binding  the  graft  in 
place  are  still  in  site,  showing  that  non-absorbable  fixation  material  is  not 
detrimental  to  the  growth  of  bone,  and  does  not  set  up  irritation  necessitating 
its  removal. 

Some   Clinical  Cases  associated  with   Dental  Infection/ 
By  W.  Warwick  James,  F.K.C.S.,  L.D.S.Eng. 

This  paper  is  a  converted  casual  communication  written  at  the  demand  of 
our  Secretary.  It  seemed  that  it  might  be  an  occasion  at  which  some  of  our 
experiences  could  be  recorded,  for  now  during  several  years  we  have  studied 
the  teeth  as  a  site  of  infections,  yet  our  knowledge  of  this  matter  is  distinctly 
deficient.     I  intend  quoting  cases  which  have  occurred  in  my  own  experience. 

An  infected  mouth  affects  the  general  condition  of  the  patient — 

(1)  By  local  action  and  extension  to  neighbouring  parts. 

(2)  Through  the  gastro-intestinal  and  respiratory  tracts. 

(3)  Through  the  blood  and  lymph-vascular  systems. 

i  At  a  meeting  of  the  Section,  held  February  28,  1921. 
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Also,  the  secondary  effect  is  produced  either  by  the  action  of  micro- 
organisms or  their  toxins,  or  both,  after  their  conveyance  to  another  part. 

I  caused  some  amusement,  I  believe,  at  the  International  Medical  Congress 
when  I  stated  that  the  condition  of  the  teeth  had  not  been  ignored,  for  the 
tongue  had  been  examined  for  generations  in  all  illnesses  !  It  is  true  that  fever 
causes  a  diminished  secretion  of  saliva,  and  the  mouth  more  readily  becomes 
foul  in  consequence,  yet  if  the  teeth  are  infected  the  state  of  the  tongue  will  be 
relatively  worse.  Directly  solid  food,  the  natural  cleansing  factor,  is  stopped, 
the  tongue  becomes  furred.  Unilateral  furring  of  the  tongue  occurs  when  one 
side  of  the  mouth  alone  is  used  ;  it  is  noticeable  in  those  patients  who  have 
lost  teeth  on  one  side,  as  after  unilateral  extraction  of  teeth ;  it  is  seen  in  cases 
of  malignant  disease  of  the  tongue  where  mobility  is  limited.  Furring  occurs 
on  the  dorsum  and  not  at  the  sides  of  the  tongue  where  friction  takes  place. 
These  remarks  are  associated  with  a  case  of  a  medical  man  several  of  whose 
teeth  I  recently  had  occasion  to  remove.  He  was  much  distressed  about  the 
state  of  his  tongue  a  few  days  after  the  operation.  Two  premolars  were 
present  on  the  left  side,  also  some  incisors.  When  it  was  shown  how  the 
clean  areas  upon  the  tongue  corresponded  with  the  teeth  present,  he  was  made 
happier,  but  he  still  needed  much  convincing.  When  it  was  pointed  out  to  him 
that  the  stomach  was  over  1  ft.  away  from  the  mouth,  and  that  only  very 
rarely  did  anything  pass  from  the  stomach  to  the  mouth,  he  allowed  it  was 
difficult  to  understand  how  the  mouth  could  be  directly  affected  by  the 
stomach.  He  was  completely  convinced  by  the  introduction  of  dentures, 
when  the  tongue  became  clean.  Dyspeptic  ulcers  fall  into  the  same  category, 
the  dyspepsia  and  the  ulcers  being  due  to  the  same  cause.  It  is  true  that  the 
ulcers  are  often  difficult  to  treat,  for  they  frequently  recur.  They  are  due  to 
an  abrasion  becoming  infected  ;  if  multiple,  the  toothbrush  is  a  frequent  cause. 
If  a  cultivation  is  made  from  them,  a  streptococcus  is  usually  found. 

A  similar  but  more  chronic  condition  occurred  in  a  patient  who  had  a 
small  fissure  upon  the  tip  of  his  tongue,  which  was  otherwise  normal  in 
appearance.  The  patient  was  so  anxious  about  the  condition,  which  had  been 
present  for  about  eighteen  months,  that  he  had  avoided  smoking,  alcohol,  and 
other  irritants,  as  he  had  been  directed,  but  in  spite  of  all  forms  of  treatment 
the  condition  persisted.  Dental  treatment  relieved  him  almost  immediately. 
The  lower  incisors  showed  only  a  small  degree  of  infection,  nor  was  there 
a  large  amount  of  calculus  present ;  the  teeth  were  not  carious,  so  that  the 
medical  practitioner  who  sent  the  patient  to  me  might  easily  have  been 
deceived. 

Leukoplakia  is  another  condition  which  may  be  due  to  dental  infection. 
In  several  patients  suffering  from  this  condition  no  other  cause  could  be  found. 
Leukoplakia  of  the  tongue  is  so  commonly  associated  with  other  causes  that 
careful  notes  were  kept  of  cases  in  which  patches  corresponding  to  teeth 
occurred  on  the  cheeks  alone.  The  distribution  of  the  patches  is  suggestive  ; 
they  occur  most  commonly  in  the  line  of  occlusion  of  the  teeth,  but  rather 
over  those  of  the  mandible  than  over  those  of  the  maxilla,  giving  the  impression 
that  the  toxic  substances  tended  to  gravitate  and  to  act  where  they  remained  for 
the  longest  period  undisturbed,  namely,  the  buccal  aspects  of  the  mandibular 
molars.  I  will  quote  one  case  in  which  the  extraction  of  the  teeth  led  to  the 
condition  being  completely  alleviated.  A  lady  who  had  been  under  my  care 
for  many  years  had  suffered  from  a  badly  infected  mouth.  All  the  maxillary 
teeth  were  removed  in  due  course,  but  the  majority  of  those  in  the  mandible  j 
were  retained.     Small  milky  j)atches,  hardly  appreciable,  became  recognizable 
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on  the  cheeks  opposite  the  second  mandibular  molars  ;  it  is  interesting  that 
the  condition  was  more  or  less  symmetrical.  The  teeth,  although  not  badly 
infected,  were  removed,  as  the  leukoplakia  became  more  definite  and  had 
extended  to  a  patch  corresponding  almost  exactly  in  size  to  that  of  each  tooth. 
After  extraction  of  the  teeth,  the  patch  disappeared  although  the  changes  were 
very  gradual.  A  careful  examination  of  these  cases  suggests  that  friction 
plays  a  part  as  well  as  the  infected  state.  An  actual  infection  of  the  tissue 
does  not  seem  to  occur.  I  have  seen  a  similar  change  in  the  region  of  the 
frenum  of  the  tongue  ;  in  one  patient  who  will  not  submit  to  regular  treatment 
the  patch  is  gradually  extending. 

An  infected  mouth  at  times  gives  rise  to  a  condition  which  causes  pain  at 
the  side  of  the  base  of  the  tongue  ;  vei'y  little  is  to  be  seen  upon  examination 
beyond  some  redness  in  the  region  of  the  papillae  foliatae.  The  pain  is  not 
often  severe,  but  may  cause  great  discomfort.  It  usually  appears  to  be 
associated  with  infection  of  the  mandibular  molars,  almost  as  if  the  toxic 
products  passed  to  the  more  stagnant  area  at  the  side  of  the  base  of  the 
tongue.  It  is  cured  by  dental  treatment,  which  therefore  establishes  the  cause 
of  the  condition. 

The  next  group  of  cases  is  particularly  interesting.  For  many  years  I  have 
felt  convinced  that  cases  of  trigeminal  neuralgia  are  of  dental  origin  and  are 
due  to  infection  arising  in  connexion  with  the  teeth.  This  acute  form  of 
neuralgia  is  limited  entirely  to  the  second  and  third  divisions  of  the  fifth 
cranial  nerve  ;  some  cases  appear  to  have  occurred  in  other  nerves,  but  they 
are  so  few  by  comparison  that  the  above  statement  would  be  accepted  most 
probably  by  the  majority  of  observers.  The  second  point  impressed  upon  one 
is  that  successful  alcoholic  injection  of  the  nerve  cuts  off  the  pei'ipheral  sensa- 
tions, and  gives  complete  relief  in  almost  all  cases.  The  stimulus,  therefore, 
must  be  peripheral.  We  know  the  teeth  are  more  often  infected  than  any 
other  area  of  the  body,  and  that  the  nerves  supplying  these  areas  are  those 
affected,  but  extraction  of  teeth  rarely  gives  more  than  temporary  relief  in 
cases  of  long  standing.  It  is  true,  complete  relief  occasionally  occurs.  One 
symptom,  frequently  occurring  at  an  early  stage  in  all  cases,  is  that  of  heat 
giving  rise  to  the  pain  ;  sitting  before  the  fire  is  avoided  ;  a  hot  day  is  worse 
than  a  cool  day  ;  in  fact  a  chronic  osteitis  is  suggested.  A  further  analysis  of 
these  cases  is  undesirable  in  this  short  paper,  but  acting  upon  tlie  idea  I  had 
formed  that  these  cases  were  really  due  to  a  chronic  osteitis,  I  carefully  opened 
up  the  bone  and  had  a  cultivation  made.  The  dense  bone  was  gouged  away 
freely,  and  the  wound  packed  for  a  short  time.  It  was  intended  that  free 
drainage  should  be  established,  and  that  by  packing  temporarily  a  more  acute 
condition  should  be  induced,  as  conditions  which  become  acute  so  often  clear 
up  completely.  Packing  however,  was  abandoned  as  too  painful,  and  freer 
gouging  practised.  In  some  of  the  cases  a  vaccine  was  used,  for  a  strepto- 
coccus was  found  in  all  cases  from  which  a  growth  was  obtained.  The  cases 
are  of  course  rare,  and  those  I  have  investigated  might  not  in  every  instance 
be  regarded  as  trigeminal  neuralgia  major,  but  they  were  all  of  a  very  persistent 
and  chronic  type.  Freely  gouging  away  bone  has  certainly  led  to  complete 
alleviation  in  some  cases.  Perliaps  the  most  interesting  fact  is  the  result  I 
obtained  in  co-operation  with  Dr.  Wilfred  Harris.  I  had  discussed  the  matter 
with  him,  and  in  order  to  test  my  views  I  operated  upon  a  patient  of  his  at 
St.  Mary's  Hospital.  In  my  previous  cases,  the  technique  of  the  operation 
was  uncertain,  although  care  w^as  exercised,  but  at  St.  Mary's  Hospital  it  was 
almost  impossible  to  have  failed  in  this  respect.     The  patient  still  had  some 
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pain,  in  spite  of  an  injection  of  alcohol ;  the  distribution  of  pain  was  that  of 
the  second  division  of  the  fifth  nerve  ;  all  the  maxillary  teeth  behind  the 
canine  had  been  removed,  and  a  nodule  of  bone  about  the  region  of  the  first 
molar  was  discovered.  A  piece  of  bone  was  removed  under  most  careful 
aseptic  conditions,  and  a  streptococcus  grown  from  it.  Dr.  Wilfred  Harris 
has  already  recorded  the  fact  in  a  recent  paper  in  the  British  Medical 
Journal. 

The  effects  of  mouth-breathing  comprise  a  subject  wide  enough  to  provide 
material  to  fill  a  whole  paper,  but  I  will  refer  to  two  cases  in  which  patients 
suffering  from  asthma  were  completely  cured  by  rendering  them  nose-breathers. 
Curiously  botli  patients  were  boys  at  public  schools,  and  about  the  same  age 
— between  15  and  16  years  old.  The  patient  whose  condition  was  the  worse  of 
the  two  was  undersized  ;  he  had  suffered  for  many  years,  and  was  so  badly 
affected  that  his  whole  life  had  been  spoiled.  His  mouth  was  seriously  infected. 
The  other  boy  was  well  developed,  but  not  strong  ;  he  suffered,  but  much  less 
than  the  first  boy,  and  the  condition  of  his  teeth  was  better.  The  treatment 
of  the  mouth,  the  use  of  exercises,  and  the  regular  use  of  a  mouth-valve  at 
night  effected  an  extraordinary  change.  The  health  of  each  improved  remark- 
ably ;  the  condition  of  the  under-developed  boy  underwent  an  alteration  which 
was  commented  upon  by  all  who  knew  him.  It  is  only  fair  to  say  that  in 
some  similar  cases  the  change  shown  has  not  been  so  remarkable,  but  such 
change  as  has  been  effected  gave  sufficient  encouragement  to  urge  the  treatment 
in  spite  of  the  greater  discomfort  in  these  than  in  simpler  cases  of  mouth - 
breathing. 

An  infected  mouth  rarely  produces  an  elevation  of  temperature  unless  an 
acute  condition  is  present,  but  one  case  in  my  experience  demonstrates  the 
possibility  of  a  rise  in  temperature  with  chronic  infection.  The  patient,  a 
man,  aged  44,  was  not  well ;  he  had  lost  weight,  and  had  run  a  temperature 
between  99°  and  100°  F.,  for  two  montlis.  No  cause  could  be  found  ;  tubercle 
of  the  right  apex  of  the  lung  was  suspected,  as  the  expansion  was  restricted, 
but  the  organisms  could  not  be  found  ;  he  had  a  slight  cough.  It  was  decided 
to  send  him  away  for  tw^o  months'  treatment.  Before  he  went  away  he  was 
sent  to  me  to  have  his  mouth  put  in  order.  He  had  definite  infection  of  a 
perfect  set  of  teeth  ;  one  molar  was  extracted,  and  the  remainder  treated.  He 
immediately  improved,  at  the  end  of  a  week  his  temperature  vras  normal,  and 
the  improvement  has  been  maintained.  I  had  a  similar  experience  in  another 
case  ;  the  treatment  has  been  less  regular,  and  the  patient  much  less  amenable, 
but  improvement  and  dental  treatment  have  coincided  so  remarkably  that  the 
patient  is  convinced  of  the  association  between  the  two. 

The  large  group  of  cases  described  as  "rheumatic"  are  so  often  associated 
with  mouth  infection  that  a  detailed  account  is  unnecessary.  A  hospital 
patient  caused  some  amusement  by  being  annoyed  and  most  troublesome 
because  artificial  teeth  were  not  supplied  to  him  ;  his  argument  was  that  we 
had  removed  his  teeth,  therefore  we  ought  to  supply  him  with  others.  When 
asked  why  he  came,  he  said,  "  Lumbago,  but  that's  gone !  "  His  physician  had 
described  the  condition  as  fibrositis.  Of  joint  affections  the  peri-articular 
form  is  often  completely  cured  by  dental  treatment,  but  true  osteo-arthritis  is 
most  unsatisfactory,  from  the  fact  that  extraction  of  teeth  is  the  only  course, 
whilst  the  changes  connected  with  the  joints  continue.  It  would  appear  that 
the  organisms  have  become  established  in  the  bone  if  the  complaint  be  of 
dental  origin  ;  the  temporary  alleviation  in  some  cases  suggests  this  origin,  but 
the  progress  of  the  case  is  usually  disappointing.      Patients   with   atrophic 


Section  of  Odontology  51 

changes  in  the  skin,  which  becomes  smooth  and  shiny,  are  unfavourable  cases 
for  treatment.  Another  group  of  unfavourable  cases  consists  of  those 
dyspeptic  patients  who  have  obviously  suffered  for  a  long  time  from  dental 
infection,  particularly  those  with  chronic  dilatation  of  the  stomach.  The  higli 
resistance  of  the  stomach  to  infection  is  remarkable,  but  once  this  has  broken 
down  it  is  exceedingly  difficult  to  restore.  In  spite  of  this,  they  are  a  more 
favourable  group  for  treatment  than  those  suffering  from  osteo-arthritis.  Eye 
conditions,  such  as  irido-cyclitis,  are  frequently  of  dental  origin,  and  may 
yield  to  tx'eatment  in  a  striking  manner.  One  patient,  a  lady  aged  41,  had 
suffered  from  successive  attacks ;  the  teeth  were  suspected  as  the  cause, 
and  their  extraction  was  followed  by  a  rapid  and  complete  recovery  of 
the  eye. 

Cardio-vascular  changes  in  a  man  between  60  and  70  years  old  were  causing 
anxiety,  as  he  had  frequent  attacks  of  giddiness.  His  teeth,  which  were 
infected,  were  treated  and  a  third  mandibular  molar  just  through  the  gum, 
which  was  chi'onically  inflamed,  was  removed.  The  giddiness  almost  entirely 
disappeared,  in  spite  of  closer  application  to  his  work,  which  had  been 
interrupted  by  his  former  condition. 

Patients  suffering  from  exophthalmic  goitre  may  be  benefited  by  dental 
treatment.  Several  cases  under  my  care  have  shown  very  great  improvement. 
One  patient  completely  recovered ;  she  had  suffered  for  some  years  with 
occasional  acute  attacks  which  caused  prostration,  but  which  passed  off' 
completely.  A  foul  condition  of  the  mouth,  which  always  became  ulcerated 
was  associated  with  the  acute  attack.  She  was  the  wife  of  a  medical  man 
who  had  procured  all  the  assistance  he  could  obtain  from  his  colleagues. 
Extraction  of  a  number  of  teeth  with  treatment  of  those  remaining  was 
followed  by  improvement,  and  within  a  few  months  the  patient  had  completely 
recovered. 

Neurasthenics  may  also  be  benefited  by  dental  treatment.  A  great  many 
are  sent  to  the  dentist  as  his  is  one  of  the  lines  of  treatment  adopted  in  these 
cases  who  drift  from  one  form  of  treatment  to  another.  They  need  great  care, 
for  they  are  frequently  ill,  in  spite  of  being  at  times  most  troublesome  patients. 
Patients  suffering  from  dental  infection  become  more  easily  tired  than  formerly, 
may  have  disturbed  sleep,  be  irritable  and  occasionally  restless.  If  these 
symptoms  are  marked  the  patient  may  easily  become  a  neurasthenic.  One 
patient  became  so  restless  that  an  attendant  was  necessary,  the  mental  balance 
being  disturbed.  Complete  recovery  in  due  course  followed  extraction  of 
teeth.  In  my  experience  severe  headaches  in  neurasthenics  have  been 
alleviated  by  dental  treatment. 

The  most  extraordinary  case  in  my  experience  occurred  in  a  lady  who  was 
so  ill  that  it  w^as  thought  she  would  not  live.  A  streptococcus  similar  in 
characteristics,  had  been  cultivated  from  the  mouth,  blood  and  urine  as  the 
result  of  several  tests.  Every  joint  in  the  patient's  body  was  affected  so  that 
she  could  hardly  move.  A  vaccine  had  been  made  and  was  being  used  when 
I  saw  her  ;  her  mouth  had  been  treated  by  her  dentist.  I  extracted  all  the 
teeth,  a  desperate  measure  under  the  circumstances,  but  the  result  was 
justified,  for  she  now  has  almost  good  health.  The  organism  could  no  longer 
be  cultivated  from  either  the  mouth,  blood  or  urine. 

Before  closing  these  somewhat  disjointed  notes  I  would  like  to  add  a 
remark  made  by  one  of  my  colleagues.  He  said,  "  Medical  men  have  been  at 
fault  about  teeth,  but  the  dentists  are  now  the  worst  offenders;  it  seems 
impossible  to  get  a  satisfactory  opinion  ;  either  they  want  to  remove  all  the 
teeth,  or  they  say  the  mouth  is  healthy.     Is  there  nothing  between  ?  " 
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The  Prophylactic  Extraction  of  the  Third  Molars/ 
By  A.  T.  Pitts,  D.S.O.,  M.E.C.S.,  L.D.S.E. 

To  many  it  would  seem  inadvisable  to  suggest  any  further  reasons  for 
extracting  teeth  at  the  present  time  :  they  would  hold  that  teeth  are  being 
extracted  in  such  large  numbers  for  reasons  so  often  inadequate  that  there  is  a 
serious  risk  that  dentistry  may  soon  cease  to  exist  as  an  art  without  the  com- 
pensation of  becoming  a  science. 

It  is  quite  true  that  a  great  number  of  teeth  are  being  extracted  to-day, 
especially  in  America,  quite  unreasonably  ;  this  does  not  invalidate  the  surgical 
principles  on  which  such  treatment  is  based,  but  merely  implies  a  lack  of  logic 
and  proportion  on  the  part  of  those  who  apply  such  principles  in  an  indis- 
criminate fashion.  There  are  signs  that  the  responsible  leaders  of  dental 
opinion  in  America  are  realizing  this,  and  that  more  moderate  views  will  soon 
assert  themselves.  Yet  when  we  consider  the  surgical  principles  which  have 
been  responsible  for  effecting  this  change  in  our  outlook,  it  is  impossible  to 
deny  their  cogency  or  to  fail  to  recognize  the  wholesome  character  of  the 
change  they  have  effected  in  the  practice  of  our  profession.  The  "  master 
word,"  as  Osier  might  have  called  it,  in  dentistry  to-day  is  stagnation.  Our 
main  task  is  to  eliminate  stagnation  in  the  mouth.  In  attempting  to  restore 
function  we  have  to  be  careful  that  our  conservative  work  does  not  in  itself 
cause  stagnation.  Above  all  we  must  be  sure  that  all  our  work  is  of  such 
a  nature  that,  given  a  reasonable  amount  of  co-operation  on  the  part  of  our 
patients,  the  improvement  we  have  made  is  maintained.  Accepting  these 
principles  I  therefore  bring  before  you  some  additional  reasons  for  extracting 
teeth  which  appear  to  me  to  be  worthy  of  consideration. 

The  title  of  my  paper  implies  that  I  deliberately  advise  the  extraction  of 
the  third  molars  in  order  to  prevent  stagnation  and  subsequent  infection,  and 
that  this  should  be  carried  out  at  as  early  a  stage  as  possible  as  part  of  our 
preventive  measures  against  dental  sepsis,  before  there  is  any  recognizable 
morbid  process  around  them  or  the  patient  complains  of  any  symptoms  in  con- 
nexion with  them.  This  may  seem  to  some  as  absurd  as  the  attitude  of  a 
dentist — recently  described  by  Dr.  C.  N.  Johnson — who  having  filled  a  tooth  for 
one  of  his  family  with  a  synthetic  filling  became  so  obsessed  with  the  possi- 
bility of  the  tooth  dying  and  causing  a  focal  infection,  that  he  promptly 
extracted  it.  Any  part  of  the  mouth  may,  under  certain  conditions,  become  an 
area  of  lowered  resistance  and  lead  to  infection,  but  the  third  molar,  particu- 
larly in  the  mandible,  for  reasons  implicit  in  its  anatomical  connexions,  is,  to 
my  mind,  such  a  constant  danger  zone,  that  we  are  justified  in  urging  its 
extraction  in  the  vast    majority   of    cases    at  the   earliest  possible  moment. 

1  At  a  meeting  of  the  Section,  held  May  23,  1921. 
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Anatomically  and  functionally  the  third  molar  is  the  least  important  tooth  in 
modern  man  ;  pathologically  it  is  the  most  important  for,  more  than  any 
other  tooth  does  it  lead  to  conditions  which  may  be  sufficient  to  cause  death, 
and,  short  of  this,  it  does  very  frequently  lead  to  conditions  of  varying  severity. 
These  are  well  brought  out  in  an  instructive  chapter  contributed  to 
Bennett's  "  System  of  Dental  Surgery,"  by  Warwick  James.  The  reasons 
which  render  the  third  molar  in  the  mandible  so  important  from  the  patho- 
logical standpoint  follow  naturally  on  those  which  make  it  an  unimportant 
tooth  functionally.  Without  entering  too  fully  into  the  anatomy  of  the  third 
molar  some  reference  must  be  made  to  it,  for  my  argument  depends  primarily 
on  that. 

The  third  molar  tooth  both  in  the  upper  and  lower  jaw  is  a  degenerate 
tooth.  According  to  Duckworth  this  degeneracy  commences  even  in  the 
gorilla  and  is  progressive  in  man.  But  more  important  from  our  point  of 
view  is  the  fact  that  there  has  been  a  progressive  shortening  of  the  body  of 
the  jaw,  so  that  the  third  molar  when  it  erupts  encroaches  on  the  coronoid 
process,  with  the  result  that  eruption  remains  incomplete.  We  can  distinguish 
two  varieties  of  incomplete  eruption  in  the  third  lower  molar  :  first,  it  may  be 
incompletely'  erupted  in  relation  to  the  bone  ;  secondly,  eruption  may  be 
complete  as  far  as  the  bone  is  concerned  but  incomplete  in  relation  to  the  soft 
tissues.  The  first  variety  includes  all  conditions  of  impaction,  where  the 
position  of  the  tooth  is  such  that  there  is  a  mechanical  obstacle  to  eruption  ; 
but  in  many  cases  even  where  impaction  is  absent,  such  teeth  may  remain 
partly  erupted  for  an  indefinite  period.  At  intervals  there  is  an  attempt  at 
eruption  usually  accompanied  by  discomfort,  and  the  tooth  may  gradually 
struggle  into  a  condition  of  complete  eruption  as  far  as  the  bone  is  concerned. 
The  second  class  of  imperfect  eruption  in  relation  to  the  soft  tissiies  is  a 
much  larger  one :  indeed  it  seems  to  me  that  we  may  say  that  the  lower 
third  molar  is  with  rare  exceptions  always  imperfectly  erupted  in  modern 
European  man.  If  we  examine  a  mouth  in  which  conditions  are  favourable 
in  that  there  is  no  crowding  and  all  the  teeth  are  present,  and  look  at  the 
lower  third  molar,  we  find  the  following  conditions  :  The  tooth  is  usually  of 
good  size  ;  it  may  have  erupted  without  giving  any  pain  ;  the  occlusal  sur- 
face may  be  on  a  level  with  that  of  the  second  molar,  and  it  may  occlude  with 
the  corresponding  upper  molars.  On  the  buccal  aspect  the  gum  may  be  tightly 
bound  down  to  the  neck  of  the  tooth  and  the  gingival  trough  of  normal  depth  ; 
anteriorly  and  lingually  the  soft  tissues  may  be  equally  normal.  Such  a  tooth 
would  be  regarded  by  many  as  quite  normal,  and  if  it  became  carious  they 
would  consider  conservative  treatment  of  it  justifia1)le.  If  now  we  examine 
the  posterior  surface  of  the  tooth  we  find  a  quite  different  condition.  Instead 
of  the  body  of  the  jaw  extending  backward  beyond  the  tooth  and  being  covered 
by  gum  which  is  tightly  bound  down  to  the  bone  except  where  it  bounds  a 
gingival  trough  of  normal  depth,  we  find  that  the  posterior  surface  of  the 
tooth  is  in  close  relation  with  the  ascending  surface  of  the  coronoid  process, 
like  a  house  l:)uilt  partly  into  the  side  of  a  hill ;  the  soft  tissue  covering  the 
anterior  surface  of  the  coronoid  is  in  contact  with  posterior  aspect  of  the 
third  molar  and  constitutes  an  enormously  exaggerated  gingival  trough.  The 
level  of  the  soft  tissue  varies  ;  in  some  cases  it  is  higher  than  the  occlusal 
surface,  and  a  small  tongue  of  tissue  lies  between  the  posterior  cusps.  In 
other  cases  the  gum  may  be  on  a  level  with  the  occlusal  surface  or  in  a  varying 
degree  below  it,  but  always  in  my  experience  constitutes  a  gingival  trough 
many    times   deeper  than  normal.       Indeed    it   is    doubtful  whether  we    are 
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justified  in  speaking  of  the  space  behind  the  third  molar  as  a  gingival  trough. 
There  is  evidence  to  show  that  the  gingival  trough  normally  possesses  a 
definite  phagocytic  property  sufficient  to  prevent  stagnation  from  occurring  in 
the  space  under  healthy  conditions.  The  area  behind  the  third  molar  should 
be  regarded  as  a  dead  space  peculiarly  favouring  stagnation  and  not  possessing 
the  physiological  properties  associated  with  the  gingival  trough  proper.  The 
gingival  space  on  the  lingual  aspect  may  also  be  much  deeper  than  normal, 
especially  in  the  posterior  third  of  the  tooth,  and  evidence  of  chronic  congestion 
is  frequently  present.  But  in  addition  to  this  the  character  of  the  soft  tissue 
behind  the  third  molar  differs  from  that  in  front.  The  latter  is  tightly  bound 
down  to  the  bone  ;  the  tissue  behind  is  soft  and  loose,  and  insensibly  blends 
with  the  mucous  membrane  of  the  pharynx,  floor  of  the  mouth  and  cheek. 
This  factor  has  long  been  recognized  as  playing  an  important  part  in  the 
spread  of  infection  from  the  third  molar  and  determining  its  path  backwards. 

Such  are  the  anatomical  features  associated  with  the  lower  third  molar. 
What  inferences  may  be  drawn  from  them  to  justify  my  contention  that 
the  third  molars  should  be  extracted  as  early  as  possible  and  without  regard 
to  whether  they  are  causing  recognizable  symptoms  of  pain  or  inflammation  ? 
The  answer  may  be  put  briefly.  Consequent  on  the  imperfect  eruption  of  the 
third  molar  almost  invariably  present  in  modern  jaws,  there  is  a  peculiar 
liability  to  stagnation  around  this  tooth,  and  indeed,  in  my  experience,  such 
stagnation  can  ])e  always  demonstrated.  If  we  take  a  mouth  in  which  all  the 
teeth  are  present  and  obviously  functional,  in  which  stagnation  due  to  crowd- 
ing of  the  teeth,  mouth -breathing,  periodontal  disease  and  faulty  conservative 
work  are  absent,  we  still  find  stagnation  behind  the  third  molar.  If  a  probe  be 
passed  down  behind  this  tooth  it  is  surprising  how  much  foul  debris  can  be 
removed.  It  is  in  a  place  so  inaccessible  that  it  is  not  removed  by  the  stimulus 
of  efficient  mastication  :  it  cannot  be  removed  JDy  the  toothbrush  or  by  using 
a  mouth-wash  ;  while  the  difficulties  of  reaching  the  area  with  silk  or  wool  are 
too  great  for  it  to  be  hoped  that  the  ordinary  individual  will  ever  be  successful 
in  this. 

Not  long  ago  reference  was  made  to  the  stagnation  w^hich  habitually  occurs 
around  the  third  molar ;  I  had  long  noticed  this  myself,  and  it  had  led  me  to 
formulate  the  idea  that  these  teeth  should  be  removed  as  early  as  possible  in 
the  majority  of  cases.  I  have  met  with  varying  success  in  persuading  patients 
to  part  with  these  teeth.  Frequently  tliey  decline  to  lose  teeth  which,  from 
their  point  of  view,  are  giving  no  trouble,  and  not  unnaturally,  their  objections 
seem  reinforced  by  the  fact  that  often  other  dentists  have  carried  out  extensive 
conservative  work  on  the  third  molars. 

As  to  how  far  my  arguments  will  seem  valid  depends  on  two  things  :  first, 
what  significance  attaches  to  the  presence  of  this  stagnant  area,  even  in  the 
absence  of  recognizable  symptoms  ?  Secondly,  is  there  evidence  to  show  that 
this  region  becomes  an  area  of  lowered  resistance  leading  to  definite  infection, 
in  a  number  of  cases  sufficiently  large  to  warrant  our  advising  the  extraction 
of  the  third  molars,  even  where  obvious  signs  of  infection  are  absent  and  the 
teeth  are  of  functional  use ".' 

As  to  the  first  question  it  depends  on  the  significance  which  the  dentist 
attaches  to  the  presence  of  stagnation.  If  he  holds  that  its  elimination  is  his 
chief  task  and  that  its  presence  in  the  mouth  can  never  be  regarded  lightly, 
no  matter  how  healthy  the  patient  may  appear  to  be,  then  these  arguments 
may  seem  to  have  some  force.  If,  on  the  other  hand,  he  concedes  the  theory 
without  any  real  conviction,  not  hunting  for  areas  of  concealed  stagnation  but 
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waiting  until  they  are  forced  on  his  notice,  then  he  may  consider  that  my 
arguments  are  an  example  of  theory  "  running  amok."  If,  as  is  unfortunately 
true  of  a  few,  the  dentist  is  frankly  sceptical,  both  in  theory  and  practice,  of 
the  gravity  of  stagnation  and  regards  dentistry  as  a  branch  of  architecture  in 
which  foundations  scarcely  matter,  then  he  will  consider  my  plea  ridiculous. 

With  regard  to  my  second  point,  I  think  there  is  a  good  deal  of  evidence 
to  show  that  the  third  lower  molar  is  an  area  of  lowered  resistance.  Where 
the  tooth  is  imperfectly  erupted  in  regard  to  the  bone,  and  especially  w^hen  it 
is  impacted,  the  anatomical  conditions  frequently  lead  to  infection  w'hich  may 
have  very  serious  results.  If  actual  impaction  is  absent,  serious  symptoms 
necessitating  urgent  extraction  may  only  arise  in  a  few  cases,  but  in  a  consider- 
able number  of  people  there  is  evidence  of  a  definite  sub-acute  infection  which 
at  periods  becomes  exacerbated  and  gives  rise  to  symptoms  of  pain  and  local 
swelling  or  ulceration.  This  often  appears  to  be  correlated  with  periods  of 
eruptive  activity.  Even  in  these  cases  the  balance  between  the  resistance  of 
the  tissues  and  the  infection  may  be  depressed  in  favour  of  the  infection,  and 
an  acute  condition  may  result.  If  this  does  not  happen  in  course  of  time  the 
tooth  may  struggle  into  place,  completely  as  far  as  the  bone  is  concerned,  but 
almost  invariably  incompletely  in  relation  to  the  soft  tissues.  In  many  cases, 
if  the  dentist  is  consulted,  he  will  advise  an  expectant  treatment,  and  if  the 
result  I  have  described  in  the  previous  sentence  follows,  he  may  regard  it  as 
ample  justification  of  his  delay.  I  have  frequently  seen  such  cases  in  which 
there  has  been  a  history  of  occasional  discomfort  and  eventually  the  tooth  has 
come  through  into  occlusion.  I  have  often  found  evidence  of  definite  infection  ; 
not  merely  stagnation  but  actual  ulceration  of  the  muco-periosteum  and  a 
condition  of  local  pyorrhoea.  I  believe  that  many  cases  of  pyorrhoea  com- 
mencing in  the  molar  region  can  be  traced  to  the  third  molar.  Another  fact 
that  suggests  that  the  third  molar  is  an  area  of  lesser  resistance  is  that, 
according  to  Maurel,  in  mercurial  stomatitis  the  gum  behind  the  third  molar 
frequently  shows  signs  of  infection  in  advance  of  the  rest  of  the  mouth.  It 
may  remain  limited  to  this  region  and  be  present  on  one  side  of  the  mouth 
only,  usually  the  side  on  which  the  patient  rests  at  night,  another  point  which 
emphasizes  the  role  which  stagnation  plays  in  predisposing  towaixl  infection. 

In  acute  ulcerative  stomatitis,  which  occurred  so  commonly  among  the 
troops  in  the  Great  War,  it  was  frequently  observed  that  the  infection  had 
commenced  around  the  third  lower  molar.  I  often  saw  such  cases  in  which 
the  tooth  was  in  occlusion  and  fi^ee  from  caries,  and  it  was  obvious  that  the 
stagnation  which  I  believe  to  be  habitually  present  had  acted  as  the  pre- 
disposing cause  in  favouring  the  selection  of  that  site  for  the  commencement  of 
the  disease. 

These  are  the  reasons  for  stating  that  stagnation  around  the  third  molar 
does  lead  to  a  lowered  resistance  of  the  tissues  in  that  part. 

It  may  be  argued  that  infection  occurs  in  too  few  cases  to  justify  extraction 
of  teeth  useful  for  mastication,  but  I  believe  that  a  careful  investigation  of  the 
clinical  history  would  show  that  in  a  far  greater  number  of  cases  than  is 
commonly  imagined,  there  has  been  at  some  time  a  definite  infection.  But 
even  beyond  all  this  I  would  still  advocate  extraction  of  these  teeth  on  the 
grounds  that  an  area  of  persistent  stagnation  can  only  be  harmful  to  the 
patient,  and  that  what  I  have  termed  prophylactic  extraction,  before  any 
symptoms  arise,  should  be  carried  out.  It  is  admitted  that  the  operation  is 
severe  and  that  after-pain  is  common,  but  I  would  suggest  that  the  severity  of 
the  operation  and  the  amount  of  after-pain  is  often  increased  by  the  fact  that 
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extraction  is  not  resorted  to  until  there  is  definite  infection.  I  believe  that 
early  extraction  would  obviate  much  of  the  pain. 

With  regard  to  the  maxillary  third  molar,  anatomically  its  position  does 
not  favour  stagnation  in  the  same  way  as  the  lower  third  molar,  but  whenever 
the  lower  tooth  is  extracted  the  upper  tooth  should  also  be  removed  as  well, 
for  under  these  conditions  it  is  entirely  functionless  and,  if  left,  will  soon 
become  a  focus  for  stagnation.  Of  course  there  are  certain  exceptions.  Very 
rarely  the  mandible  may  be  so  well  formed  that  the  tissues  behind  the  third 
molar  are  normal  and  do  not  favour  stagnation.  Such  cases  I  believe  to  be 
extremely  rare  in  modern  man.  In  a  larger  number  of  cases  the  space  created 
by  early  loss  of  some  of  the  anterior  teeth  has  allowed  the  third  molars  to 
come  forward.  Under  these  conditions  there  may  be  no  special  liability  to 
stagnation  and  the  teeth  can  be  safely  left. 

I  am  aware  that  there  is  nothing  novel  in  what  I  have  said  and  I  believe 
that  many  dentists  have  for  long  practised  what  I  am  preaching.  I  have  often 
been  surprised,  however,  to  note  how  frequently  patients  who  obviously  pay 
regular  visits  to  the  dentist  show  conservative  treatment  of  the  third  molars. 
Often  the  work  is  so  extensive  that  it  must  have  taken  a  long  time  and 
entailed  a  severe  strain  on  the  operator.  Sometimes  it  is  carried  out  in  teeth 
which  scarcely  have  the  justification  of  being  in  occlusion  with  the  upper 
molars.  It  is  very  evident  therefore,  that  many  dentists  regard  these  teeth  as 
being  sufficiently  valuable  to  be  worth  saving  when  carious,  and  are  the  less 
likely  to  consider  it  justifiable  to  extract  them  when  they  are  free  from  caries 
and  not  the  cause  of  any  pain.  For  these  reasons  I  have  thought  it  worth 
while  to  put  before  you  the  anatomical  and  pathological  arguments  which  to 
my  mind  justify  early  extraction  of  the  third  molars  on  the  ground  that  by  so 
doing  we  are  eliminating  an  area  of  stagnation  from  the  mouth  which,  there  is 
evidence  to  show,  acts  as  a  predisposing  factor  to  infection  in  many 
individuals. 
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The  Dental  Aspect   of  the  Treatment   of  Congenital 
Cleft  Palates.^ 

By  W.  Kelsey  Fry,  M.C,  M.E.C.S.,  L.E.C.P.,  L.D.S. 

(Director  of  the  Dental  Prosthetic  Laboratory,  Guy's  Hospital.) 

DUEING  the  war  I  treated  a  large  number  of  gunshot  wounds  of  the 
maxilla  resulting  in  perforations  of  the  palate,  and  throughout  the  whole  of 
that  time  it  often  occurred  to  me  that  the  knowledge  and  experience  thus 
gained  would  prove  of  the  greatest  value  in  the  treatment  of  congenital  cleft 
palates.  I  fully  realize  the  great  difference  between  the  treatment  of  gunshot 
wounds  and  that  of  congenital  cleft  palates,  but  several  of  the  general 
principles  governing  the  former  have  been  found  applicable  to  the  latter. 
Together  with  my  war  experience,  I  have  during  the  last  two  years  had  under 
my  care  at  Guy's  Hospital  about  fifty  cases  of  congenital  cleft  palates  in 
patients,  varying  in  age  from  1  week  to  40  years,  and  in  the  treatment 
of  these  most  difficult  cases,  I  have  found  the  knowledge  gained  through  the 
treatment  of  gunshot  wounds  of  the  greatest  help. 

I  want  to  point  out  to  you  the  reasons  why,  from  a  dental  aspect,  I 
consider  surgical  closure  of  the  hard  and  soft  palates  in  cases  of  congenital 
cleft  palates  to  be  undesirable,  especially  early  operations  in  cases  of  complete 
clefts,  and  to  describe  the  lines  of  treatment  that  have  proved  most  successful 
in  my  hands. 

In  the  anatomical  aspect  of  these  cases  we  are  most  concerned  with  the 
muscles  which  enter  into  the  formation  of  the  soft  palate  and  the  posterior 
wall  of  the  pharynx.  The  muscles  concerned  in  the  movement  of  the  soft 
palate  are  the  levator  palati,  the  tensor  palati,  the  azygos  uvulee,  the  palato- 
glossus, and  the  palato-pharyngeus.  The  action  of  these  muscles  is  to  raise  or 
lower  the  soft  palate  to  enable  it  to  make  or  break  contact  with  the  posterior 
wall  of  the  pharynx  whenever  necessary.  The  muscle  chiefly  concerned  with 
the  posterior  wall  of  the  pharynx  is  the  superior  constrictor. 

It  will  be  readily  understood  that  cleft  palate  patients  are  better  able  to 
articulate  vowel  sounds  than  consonants  because  they  are  unable  to  form  the 
closure  to  the  expiratory  blast  by  reason  of  the  free  opening  which  exists  into 
the  nasal  cavities. 

The  important  part  played  by  the  soft  palate  will  also  be  understood, 
first,  in  shutting  off  the  oral  from  the  nasal  pharynx,  and  secondly,  in 
assisting  the  tongue  to  close  this  door  to  the  expiratory  blast  in  sounding 
consonants  like  K.  We  must  also  remember  the  importance  of  the  upper  lip 
and  teeth  being  in  correct  occlusion  with  the  lower  lip  and  teeth  in  order 
to  obtain  proper  articulation  in  speech. 

1  At  a  meeting  of  the  Section,  held  June  27,  1921. 
0— Od  1   * 


58 


Fry  :    Treatment  of  Congenital  Cleft  Palates 


It  is  often  a  matter  of  great  wonder  that  cleft  palate  patients,  who  have 
never  had  treatment,  are  able  to  speak  so  well  as  they  do.  From  careful 
examination  of  these  patients  I  have  frequently  noticed  how  extraordinarily 
well  the  remaining  tissues  adapt  themselves  to  the  peculiar  circumstances  in 
order  to  prevent  both  food  and  air  passing  between  the  oral  and  nasal  cavities. 
The  action  of  the  superior  constrictor  is  greatly  increased  (as  pointed  out  by 
Passavant)  to  form  a  definite  bulge  on  the  posterior  wall  of  the  pharynx, 
known  as  the  Passavant  cushion.  The  remaining  parts  of  the  soft  palate 
also  attempt  to  approximate  themselves,  especially  during  the  act  of 
deglutition  {see  fig.  1),  whilst  the  posterior  portion  of  the  tongue  assists 
the  speech,  through  being  drawn  up  by  muscular  action  into  the  perforation. 
Again,  the  muscles  of  the  alae  of  the  nose  are  often  much  hypertrophied  and 
definite  contraction  of  the  nasal  airways  takes  place,  thus  regulating  the 
amount  of  air  entering  through  the  nose  during  speech.  Also,  the  turbinate 
bones,  especially  the  inferior  turbinates,  are  hypertrophied,  most  probably 
owing  to  chronic  inflammation,  but  nevertheless  with  considerable  advantage 
to  speech. 


Fig.  1. 

In  discussing  the  treatment  of  congenital  cleft  palates  it  will  be  of 
assistance  first  to  consider  our  ideals,  and  then  to  compare  the  results  of  the 
various  types  of  treatment  in  use  at  present,  to  discover  how  far  they  succeed 
in  realizing  these  ideals. 

The  ideals  to  be  aimed  at  are :  (l)  The  good  general  health  of  the  patient ; 
(2)  good  speech  ;   (.3)  good  mastication  ;   (4)  good  appearance. 

The  types  of  treatment  in  general  use  at  the  present  time  fall  under  three 
classes,  viz. :   (l)   Surgical ;   (2)  prosthetic  ;   (3)  surgical-prosthetic. 

(1)  Surgical. 

The  chief  surgical  operations  now  in  use  are  the  Langenbeck,  the  Lane, 
and  the  Brophy,  all  of  which  have  for  their  object  the  closure  of  the 
perforations  of  the  hard  and  soft  palates.  As  we  are  aware,  these  operations 
are  not  always  attended  by  the  most  favourable  functional  results,  and  I 
venture  to  say  that  the  results  are  generally  regarded  with  more  favour  by  the 
sui'geon  than  by  the  dental  prosthetist.  To  attain  the  ideals  enumerated  it  is 
necessary  not  only  to  obtain  a  closure  of  the  perforation  in  the  hard  and  soft 
palates,  but  also  to  obtain  a  functional  soft  palate,  that  is,  a  palate  with  its 
muscles  intact  and  able  to  make  contact  with  the  posterior  wall  of  the 
pharynx,  thus  closing  off  the  oral  from  the  nasal  cavity.     It  is  not  usually 
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realized  by  the  surgeon  that  cases  which  result  in  a  short  soft  palate,  and 
which,  owing  to  defective  speech,  are  eventually  sent  to  the  dental  prosthetist 
tor  treatment,  are  far  more  difficult  to  treat  and  much  less  satisfactory  in 
results  than  those  cases  which  have  been  entirely  treated  by  the  dental 
prosthetist  Again,  the  closure  of  the  hard  palate  with  the  consequent  loss  of 
occlusion  of  the  teeth  is  entirely  unsatisfactory  from  a  dental  aspect,  especially 
in  view  of  our  present  day  knowledge  of  the  fact  that  non-functional  teeth  are 
very  liable  to  periodontal  disease.  In  considering  these  cases  from  the  point  of 
view  of  occlusion  of  the  teeth  it  is  interesting  to  note  Brophy's  statement  that 
thex-e  IS  no  loss  of  tissue  at  birth  in  congenital  cleft  palate  patients,  and 
on  this  tact  he  bases  his  operation  of  approximating  the  fragments  at  an 
early  age.  Judging  from  my  experience  of  a  large  number  of  cases  I  doubt  the 
accuracy  of  this  statement,  and  I  hope  to  bring  before  you  at  some  future  date 
mil  data  to  substantiate  my  opinion  ;  but  at  present  I  shall  simply  show  you 
a  tew  models  bearmg  on  the  subject.  Fig.  2  shows  a  model  of  a  normal 
maxilla  and  a  model  of  a  cleft  maxilla,  both  impressions  being  taken  at 
tull-time  birth.  The  transverse  measurements  A-B  are  identical  in  both 
cases,  so  that  m  this  instance  at  least  there  is  a  definite  loss  of  tissue,  and 
approximation    of    the    two    halves    would    result    in    a    contracted    arch 


Fig.  2. 


Figs.  3  («,  b)  and  4  show  models  illustrating  in  a  remarkable  manner  the  good 
occlusion  which  is  invariably  present  in  cases  which  have  not  been  operated 
on  ;  therefore,  we  know  that  from  the  age  of  2  years  there  is  a  definite  loss 
of  bone,  and  the  probability  of  this  being  due  to  atrophy,  as  suggested  by 
Brophy,  is  very  slight  since  the  teeth  in  these   cases  have  been  functional. 

In  the  Langenbeck  and  the  Lane  operations  the  perforation  of  the  hard 
palate  is  closed  by  soft  tissues  with  the  result  that  a  certain  amount  of  scar 
tissue  IS  formed.  In  view  of  the  great  contracting  tendency  of  scar  tissue 
there  is  therefore  no  wonder  that  a  large  number  of  these  cases,  especially 
cases  of  early  operations,  when  the  bones  are  easily  moulded,  result  in  a 
contracted  arch.  This  fact  is  particularly  noticeable  in  cases  of  complete 
palatal  and  alveolar  clefts  ;  whilst  in  cases  of  perforation  of  the  posterior 
part  of  the  hard  palate  only,  the  approximation  of  the  two  halves  is  not 
so  great  (owing  to  the  resistance  of  the  unaffected  part),  but  the  contracting 
tendency  of  the  scar  tissue  draws  the  newly-constructed  soft  palate  forwards 
with  unfavourable  functional  results. 

By  means  of  X-ray  examination  I  have  frequently  demonstrated  this 
tendency  of  the  two  halves  to  be  approximated  by  the  contraction  of  the  scar 
tissue,  the  cleft  being  indicated  on  the  films  by  a  very  narrow  space 
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There  are  two  advantages  often  claimed  for  early  operations  in  these  cases 

first,  that  the  infant  is  better  able  to  take  nourishment,  and  secondly,  that 

the  final  result  in  articulation  and  speech  will  be  better  if  the  child  is  not 
allowed  to  develop  the  usual  cleft  palate  habit  of  faulty  articulation.  There  is 
certainly  some  truth  in  the  claim  that  early  operation  is  beneficial  for  the 
child's  nourishment,  because  if  the  child  is  not  operated  on  it  remains  at  home, 


Fig.  3  («). 


Fig    3  {h). 


Section  of  Odontologij 


61 


where  spoon-feeding  is  carried  out  with  httle  knowledge  of  the  proper  diet  or 
of  the  means  of  administering  it ;  whereas  if  an  early  operation  is  performed, 
the  child  is  brought  into  hospital  and  is  there  placed  on  suitable  diet  adminis- 
tered by  trained  nurses.  As  a  result  of  inquiries  from  a  large  number  of 
nurses  who  have  had  these  cases  under  their  charge,  I  have  ascertained  that 
the  child  has  to  be  spoon-fed  both  before  and  after  the  operation,  as  the  opera- 
tion does  not  render  it  able  to  suck  at  the  breast  or  from  the  bottle.  I  have 
had  infants  brought  to  me  for  treatment  who  have  been  wasting  rapidly 
through  this  lack  of  proper  knowledge  of  feeding,  and  when  they  have  been 
admitted  into  hospital,  they  have  immediately  benefited  in  the  same  manner 
as  the  cases  admitted  for  operation. 

With  regard  to  the  claim  that  the  child  is  liable  to  develop  the  habit  of 
faulty  articulation  unless  an  early  operation  is  performed,  you  will  probably 
agree  that  the  cases  which  I  am  exhibiting  prove  that,  even  when  no  operation 
or  prosthetic  treatment  has  been  performed  until  mature  age,  very  satisfactory 
results  in  articulation  of  speech  are  easily  attainable  by  prosthetic  treatment 
at  that  age.  These  cases  are  of  further  interest  owing  .to  the  fact  that  the 
patients  have  never  had  the  services  of  a  speech-trainer  either  before  or  after 
the  prosthetic  treatment. 


Fig.  4. — Models  illustrating  contrast  in  size  of  maxilla  in  an  unoperated  and  an 

operated  case. 

For  these  reasons  I  consider  it  undesirable  that  the  operations  in  use  at 
present  should  be  performed  vipon  cleft  palate  patients,  especially  at  an  early 
age.     The  following  are  my  alternative  methods  of  treatment  : — 

(2)  Prosthetic. 

Cases  of  congenital  cleft  palate  which  come  to  the  dental  prosthetist  for 
treatment  may  be  divided  into  two  classes :  {a)  Those  which  have  not 
had  any  surgical  or  prosthetic  treatment,  and  {b)  those  in  which  the  prosthetic 
treatment  required  is  secondary  to  surgical  treatment. 

(a)   Those  which  have  not  had  any  Previous  Treatment. 

As  these  cases  are  liable  to  be  brought  to  the  dental  prosthetist  at  all  ages, 
I  will  deal  with  them  according  to  age. 

At  birth,  attention  should  be  directed  to  aiding  the  nourishment  of  the 
child.  When  the  cleft  involves  the  soft  palate  and  the  posterior  part  of  the 
hard  palate  only,  it  is  merely  necessary  to  give  definite  instructions  as  to  the 
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correct  diet  and  to  supply  the  mother  with  a  specially-constructed  feeding 
bottle  by  which  the  liquid  is  projected  into  the  mouth  by  means  of  hand 
pressure  {see  fig.  5).  The  special  feature  of  this  bottle  consists  in  the  fact 
that  the  desired  amount  of  milk  can  be  projected  into  the  infant's  mouth  at 
the  same  time  that  the  child  is  sucking  naturally  at  the  teat.  By  this  means 
spoon-feeding  is  abolished,  with  its  accompanying  possibilities  of  contamina- 
tion of  the  food,  and  a  great  amount  of  trouble  thus  saved.  To  the  infant  also 
there  is  the  advantage  that  it  utilizes  its  muscles  in  the  act  of  sucking,  thus 
helping  in  the  development  of  its  jaws. 

In  cases  of  complete  cleft  of  the  hard  palate  it  is  also  necessary  to  construct 
a  small  obturator  to  close  the  perforation.  This  greatly  assists  the  infant  to 
suck  at  the  bottle  and  prevents  regurgitation.  Fig.  6  shows  the  impression 
tray  used  for  obtaining  the  impression  for  the  constriiction  of  this  appliance. 
The  impression  is  taken  in  composition  and  the  appliance  made  in  hard  and 
soft  rubber.  Fig.  7  illustrates  a  type  of  obturator  in  general  use,  and  it  will 
be  noticed  that  an  attachment  is  added  for  fastening  a  piece  of  grass  line  or 
similar  material  to  the  obturator  in  order  to  prevent  its  being  swallowed.  It 
is  also  of  importance  in  the  construction  of  these  appliances  not  to  fill  the 
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Fig.  5. — Illustrating  special  attachment  at  valve  end  of  feeding-bottle. 

perforation  completely  with  soft  rubber,  otherwise  the  pressure  is  liable  to 
cause  enlargement  of  the  cleft.  Definite  instructions  must  be  given  to  the 
nurse  in  charge  of  the  case  that  the  obturator  must  only  be  used  during 
feeding  and  that  it  must  be  kept  perfectly  clean.  These  appliances  naturally 
require  re-construction  from  time  to  time  owing  to  the  growth  of  the 
child,  but  by  reason  of  their  simple  construction  this  does  not  entail  much 
difficulty. 

At  the  age  of  3  to  4  years,  when  the  temporary  dentition  is  complete, 
it  is  necessary  to  construct  a  small  appliance  which  will  cover  over  the 
perforation  of  the  hard  palate,  and  thus  aid  the  child  in  mastication  and 
speech. 

From  the  age  of  6  years  onwards  attention  must  be  directed  towards  the 
construction  of  a  prosthetic  velum,  which  will  further  aid  mastication.  During 
the  growth  of  tlie  child  from  6  to  about  16  years  this  prosthetic  velum  must 
be  re-constructed  from  time  to  time  until  it  is  possible  to  fit  a  permanent 
appliance.  The  principles  involved  in  the  construction  of  both  these 
temporary  and  permanent  appliances  are  similar,  and  I  will  now  describe 
the  type  and  construction  of  the  appliance  which  has  proved  most  useful 
in  my  experience. 
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From  the  unique  opportunities  I  have  had  of  studying  the  movements  of  a 
normal  soft  palate  I  have  hecome  firmly  convinced  that  it  is  impossible  to 
reproduce  these  movements  by  any  mechanical  means,  such  as  springs, 
hinges,  &c.,  owing  to  the  great  rapidity  vrith  which  the  normal  soft  palate 
moves  during  speech.  It  therefore  became  necessary  to  study  carefully 
the  manner  in  which  nature  has  attempted  to  overcome  the  difficulty  of 
closing  oft"  the  oral  and  the  nasal  pharynx  in  cleft  palate  cases,  and  to  seek  a 
method  in  which  the  movements  so  made  could  be  utilized  for  making  the 
opening  and  closing  movements  of  this  passage.  These  studies  resulted  in  the 
construction  of  the  appliance  which  I  am  about  to  describe,  in  which  the 
attempts  of  nature  to  adapt  itself  to  the  peculiar  circumstances  are  wholly 


Fig.  6. 


Fig.  7. 

utilized  for  opening  and  closing  the  passage  from  the  oral  to  the  nasal  pharynx. 
The  prosthetic  velum  is  constructed  merely  to  fill  the  gap  which  the  natural 
parts  are  unable  to  close  off  at  their  maximum  approximation,  with  the 
result  that  when  the  tissues  are  at  rest  there  is  a  free  airway,  whereas 
they  are  able  by  their  own  contraction  to  close  off  the  opening  completely 
when  necessary. 

In  the  construction  of  this  appliance  an  impression  of  the  teeth  and  hard 
palate  must  first  be  obtained,  and  for  this  purpose  plaster  of  Paris  is  generally 
used.  A  special  tray  may  have  to  be  constructed  for  this,  but  it  is  only  necessary 
to  obtain  a  superficial  impression  of  the  perforation  in  the  hard  palate,  as  it  is 
merely  intended  to  cover  the  cleft  and  not  to  fill  it.  A  metal  or  vulcanite  base 
plate  is  then  constructed  which  is  fitted  into   the   mouth,  and  an  impression 
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taken  to  obtain  the  correct  direction  for  the  flap-carrier,  which  should  occupy 
a  position  between  and  level  with  the  two  remaining  parts  of  the  soft  palate  at 
rest.  This  metal  flap-carrier  is  next  constructed  and  added  to  the  base  plate. 
The  appliance  is  then  returned  to  the  mouth  and  the  individual  flaps  are 
moulded,  the  actual  shape  and  size  being  obtained  in  wax.  The  upper  or 
nasal  flap  is  so  moulded  that  the  remaining  parts  of  the  soft  palate  and  the 
posterior  wall  of  the  pharynx  make  contact  with  it  at  their  maximum  mus- 
cular contraction.  The  lower  or  oral  flap  is  so  designed  that  it  occupies  the 
position  of  the  normal  soft  palate  at  rest.  The  function  of  the  nasal  flap  is 
to  enable  the  patient  to  open  and  close  the  nasal  pharynx  at  will,  and  that  of 
the  oral  flap  merely  to  enable  the  patient  to  pronounce  such  consonants  as 
K  and  to  act  as  a  sounding  board  to  throw  the  voice  forward.  The  wax 
moulds  having  been  obtained,  they  are  reproduced  in  hard  vulcanite  and  finally 
obtained  in  velum  rubber.  The  hard  vulcanite  models  are  constructed  for  the 
purpose  of  obtaining  the  polishing  plates  that  are  required  for  the  efficient 
vulcanizing  of  the  velum  rubber  flaps.  This  process  of  using  polishing  plates 
obviates  the  tedious  method  of  using  type  metal.  The  velum  flaps  should  be 
vulcanized  for  twelve  hours,  the  vulcanizer  being  started  at  5  lb.  pressure  and 
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raised  5  lb.  every  hour  until  the  maximum  of  60  lb.  is  reached,  as  advocated  by 
Mr.  Lewin  Payne.  The  flaps  are  attached  to  the  carrier  by  a  nickel  bolt 
threaded  to  three  thirty-seconds  of  an  inch,  with  a  gold  head  with  rounded 
edges.  Gold  washers  are  also  made,  and  the  flaps  prevented  from  being  dis- 
placed by  two  victoria  metal  nuts.  Fig.  8  shows  the  completed  appliance  ;  this 
should  be  worn  by  the  patient  for  a  few  days,  after  which  any  necessary  adjust- 
ments may  be  made,  it  often  being  necessary  to  adjust  the  posterior  edge  of  the 
nasal  flap. 

It  will  have  been  noticed  that  this  appliance  does  not  rely  upon  any  move- 
ments of  the  flaps  for  its  use,  and  therefore  when  the  patient  has  become 
accustomed  to  the  appliance  and  the  shape  of  the  flaps  has  been  definitely 
decided  upon,  the  velum  rubber  may  be  replaced  by  hard  rubber.  When  this 
is  done,  it  is  advisable  to  make  the  exchange  in  the  nasal  flap  first  in  order  that 
the  change  may  be  gradual. 

It  is  interesting  to  note  that  this  appliance  is  merely  a  modification  of  the 
velum,  originated  as  long  ago  as  1862,  by  Kingsley,  to  whose  pioneer  work  on 
this  subject  we  are  greatly  indebted. 
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(b)  Those  Cases  in  ivhicli  the  Prosthetic   Treatment  required  is  Secondary  to 

Surgical  Treatment. 

The  type  of  prosthetic  treatment  required  for  these  cases  naturally  varies 
according  to  the  success  which  has  attended  the  surgical  operation,  but 
generally  falls  under  one  of  the  following  heads :  (l)  The  restoration  of  the 
soft  palate  ;  (2)  the  restoration  of  the  occlusion  of  the  teeth  ;  (3)  the  restora- 
tion of  the  contour  of  the  face. 

In  cases  in  which  the  results  of  operations  are  very  unfavourable,  it  may 
be  found  necessary  for  the  prosthetic  treatment  to  be  a  combination  of  two  or 
even  the  whole  of  these  restorations. 

(1)  The  Bestoration  of  the  Soft  Palate. — When  the  surgically-formed  soft 
palate  is  freely  movable  but  lacks  length,  the  prosthetic  appliance  required  is 
similar  to  that  constructed  for  unoperated  cases,  except  that  the  flap-carrier 
has  to  be  extended  to  the  posterior  margin  of  the  soft  palate,  and  it  is  often 
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merely  necessary  to  make  a  nasal  flap,  the  surgically-formed  soft  palate  being 
of  sufficient  size  to  fulfil  the  functions  of  the  oral  flap.  On  the  other  hand, 
when  the  surgical  soft  palate  is  only  represented  by  dense  scar  tissue,  the 
cases  are  best  treated  by  dispensing  with  the  nasal  flap  and  extending  the  oral 
flap  to  make  contact  with  the  Passavant  cushion  in  the  posterior  wall  of  the 
pharynx.  These  cases  do  not  give  such  satisfactory  results,  as  it  is  obvious 
that  the  only  movements  that  remain  for  opening  and  closing  the  oral  from  the 
nasal  pharynx  are  those  of  the  superior  constrictor. 

(2)  Tlie  Restoration  of  the  Occlusion  of  the  Teeth. — When  there  is  only  a 
small  amount  of  contraction  of  the  dental  arch,  orthodontic  treatment  can 
be  adopted  with  success,  but  in  the  more  severe  cases  (which  in  my  experi- 
ence have  usually  resulted  from  early  operations  on  complete  cleft  palates), 
the  distortion  of  the  arch  is  so  great  that  it  cannot  be  restored  by  ortho- 
dontic means.  Figs.  9  and  10  exemplify  such  a  case,  and  as  these  cases  are 
naturally  associated  with  a  loss  of  the  contour  of  the  face,  I  will  deal  with  the 
treatment  under  that  heading. 
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(3)  The  Bestoration  of  the  Contour  of  the  Face. — Figs.  11,  12  show  a  photo- 
graph and  models  of  a  patient  with  a  distinct  falhng  in  of  the  maxilla,  upper 
lip  and  nose.  In  the  successful  treatment  of  such  a  case  it  is  essential  that, 
before  prosthetic  treatment  is  commenced,  the  assistance  of  a  surgeon  should 
be  obtained  to  perform  an  epithelial  inlay  operation  (as  described  in  Gillies' 
"  Plastic  Surgery  ")  in  order  to  free  the  soft  tissues  from  the  hard  tissues, 
and  enable  an  appliance  (as  seen  in  fig.  12)  to  be  constructed,  which  will 
not  only  maintain  the  soft  tissues  in  their  corrept  position  and  thus 
restore  the  contour  of  the  face,  but  will  give  the  patient  better  power  of 
mastication. 


Fig.  10. 


(3)  Surgical-Prosthetic. 

Although  the  prosthetic  treatment  for  unoperated  cases,  previously 
described,  fulfils  our  ideals,  it  has  an  accompanying  disadvantage,  because  the 
patient  needs  constant  attention  from  the  dental  prosthetist.  I  therefore 
draw  your  attention  to  the  new  combined  surgical  and  prosthetic  treatment 
described  by  H.  D.  Gillies  and  myself,  in  the  British  Medical  Journal,  March  5, 
1921,  pp.  335-338.  Its  chief  feature  is  the  surgical  closure  of  the  soft  palate 
and  the  prosthetic  restoration  of  the  hard  palate.  It  has  the  following  great 
advantages :  (a)  As  the  perforation  in  the  hard  palate  is  not  closed  by  surgical 
means,  the  arch  is  not  contracted,  and  therefore  the  occlusion  of  the  teeth 
remains  good,  and  the  appearance  of  the  patient  remains  unaltered  ;  {h)  The 
absence  of  scar  tissue  in  the  hard  palate  prevents  the  new  surgically  formed 
soft  palate  from  being  drawn  forwai'd  and  rendered  non-functional ;  and  (c)  the 
prosthetic  appliance  necessary  for  the  closure  of  the  perforation  of  the  hard 
palate  is  of  such  a  simple  nature  that  it  does  not  require  the  services  of 
a  dental  specialist. 

I  shall  not  describe  the  treatment  in  detail  as  the  outline  has  ah'eady  been 
published,  and  a   sufficient  number  of  cases   have  not  yet  been  completed  to 
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Fig.  U. 


Fig.  12. 
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enable  results  to  be  definitely  judged.  It  is  enougb  to  say  that  this  combined 
treatment  promises  to  solve  the  treatment  of  these  most  difficult  cases,  both 
from  the  surgical  and  the  dental  aspect. 

In  conclusion,  I  earnestly  beg  you  to  reconsider  the  advisability  of  recom- 
mending early  operations  for  the  closure  of  the  hard  and  soft  palates  in  these 
cases,  in  view  of  the  many  failures,  from  a  dental  aspect,  attending  these 
operations.  On  the  other  hand,  I  would  ask  you  to  reflect  upon  the  com- 
pleted prosthetic  cases  which  I  have  presented  to  you,  and  which  I  am  sure 
you  will  agree  have  been  attended  with  remarkably  favourable  results. 
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PRESIDENT'S     ADDRESS : 
Some  Neurological  Aspects  of  Ophthalmic  Cases. ^ 

By  James  Taylor,  C.B.E. ,  M.D.,  F.R.C.P. 

I  DO  not  think  I  am  at  fault  in  thinking  that  my  election  is  to  be 
regarded  as  a  recognition  of  the  necessity  of  close  co-operation  between 
the  ophthalmic  surgeon  and  the  physician — a  necessity  impressed  upon 
me  early  in  my  neurological  work,  and  recognized  by  the  last  generation. 
It  is  interesting  in  this  connexion  to  remember  that  when  Moorfields 
Hospital  was  first  established  in  Charterhouse  Square  in  1804  it  had 
on  its  staff  a  surgeon,  Dr,  Saunders,  and  a  physician.  Dr.  Farre. 
Apparently  the  surgeon  was  not  allowed  to  prescribe  medicine  and  the 
physician's  duties  consisted  chiefly  in  ordering  ointments  and  aperients, 
although  he  saw  out-patients  as  the  surgeon  did.  The  elder  Dr.  Farre 
was  succeeded  as  physician  by  his  son  and  he  in  turn  by  Dr.  Martin 
whose  immediate  successor  was  Sir  Stephen  Mackenzie,  who  was  a 
colleague  of  mine  for  some  years.  The  long  service  which  the 
physicians  were  able  to  give  is  noteworthy.  The  elder  Dr.  Farre 
was  on  the  staff  for  fifty  years ;  his  son  for  thirty-seven ;  Dr.  Martin 
for  twenty-eight,  and  Sir  Stephen  Mackenzie  for  twenty-one.  When 
Sir  Stephen  Mackenzie  was  appointed,  a  new  era  began  in  which  cases 
seen  by  a  surgeon  were  referred  to  the  physician  for  medical  examination 
and  report.  This  naturally  led  to  investigation,  especially  ophthalmo- 
scopic investigation,  and  Sir  Stephen  Mackenzie's  work  on  the 
ophthalmoscopic  changes  observed  in  anaemias  are  familiar  to  all  of  us. 

'  At  a  meeting  of  the  Section,  held  November  12,  1920. 
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It  was  in  1899  that  I  had  the  good  fortune  to  be  associated  with 
Sir  Stephen  Mackenzie  as  physician  to  Moorfields  and  it  is  interesting 
to  know  that  every  ophthahnic  hospital  in  London  now  has  a  physician 
on  its  staff. 

I  wish  to-night  to  allude  in  a  somewhat  cursory  way  to  some  of  the 
subjects  in  which  ophthalmic  surgeons  and  physicians  have  a  common 
interest.  And  I  should  like  to  consider  these  under  three  headings : 
(I)  Some  ocular  palsies  ;  (II)  visual  failure ;  (III)  defects  in  the  visual 
fields. 

(I)  Some  Ocular  Palsies. 

I  have  been  struck  with  the  varied  conditions  under  which  ocular 
palsies  occur.  It  is  said  that  sixth  nerve  paralysis  frequently  occurs  as 
a  result  of  cold.  I  have  always  had  grave  doubts  of  this  because  I  have 
seen  more  than  one  case  of  isolated  sixth  nerve  paralysis  supposed  to 
result  from  cold,  and  following  exposure  more  or  less  definite,  in  which 
the  subsequent  course  of  the  case  showed  that  the  sixth  nerve  paralysis 
was  really  the  initial  sign  of  some  general  condition — in  one  case 
disseminated  sclerosis,  in  another  tabes,  and  in  yet  another  encephalitis 
lethargica.  And  when  one  considers  how  rarely,  if  ever,  sixth  nerve 
paralysis  is  associated  with  ordinary  Bell's  paralysis  (facial  paralysis) 
— admittedly  the  result  of  exposure  to  cold  air,  draught,  &c. — it  is 
hardly  likely  that  sixth  nerve  paralysis,  without  paralysis  of  the  seventh, 
often  results  merely  from  cold.  Personally,  I  have  never  seen  sixth 
nerve  paralysis  associated  with  ordinary  facial  paralysis,  but  as  I  have 
said  I  have  frequently  seen  isolated  sixth  nerve  paralysis  as  the  initial 
sign  of  what  afterwards  became  a  widespread  affection  of  the  nervous 
system. 

Isolated  third  nerve  paralysis  is  a  fairly  common  affection.  In  nine 
cases  out  of  ten  it  is  probably  syphilitic  in  origin.  It  may  occur 
without  other  signs  of  nervous  disease  and  it  may  clear  up  completely 
under  appropriate  treatment.  It  may  also  occur  in  cases  of  tabes  or 
general  paralysis,  and  in  these  cases  also  it  may  completely  disappear 
under  treatment.  In  these  cases  it  is  to  be  assumed  that  it  is  the  result 
of  gummatous  inflammation  in  the  nerve  sheath,  for  the  presence  of  a 
chronic  disease  like  tabes  or  general  paralysis  does  not  preclude  the 
possibility  of  the  development  of  manifestations  of  active  syphilis. 
In  some  cases  of  intracranial  growth  third  nerve  paralysis  is  an  initial 
sign,  but  it  is  not  common  to  get  this  alone ;  other  nerves  are  usually 
involved  as  well,  and  this  will  be  easily  understood  when  the  anatomical 
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relations,  both  of  the  nerve  and  its  nucleus,  are  remembered.  And  it 
should  be  kept  in  mind  that  in  some  cases  of  pituitary  tumour  such 
paralysis  is  present  although  the  classical  signs  of  intracranial  growth 
may  be  absent,  I  need  only  mention  those  curious  cases  of  so-called 
"  migraine  ophtalmoplegique,"  cases  of  severe  headache,  usually  one- 
sided, with  paresis  of  the  third  nerve,  which,  under  the  influence  of 
repeated  attacks,  become  permanent  paralysis.  These  cases  are  obscure 
in  origin  for  they  go  on  for  many  years  and  therefore  may  yield  only 
rare  post-mortem  information.  But  in  some,  actual  involvement  of  the 
third  nerve  either  in  growth  or  in  infiltration  has  been  found.  Perhaps 
the  most  common  affection  of  ocular  movements  is  from  a  mixed 
affection  of  ocular  nerves.  Such  an  affection  is  common  in  diphtheritic 
paralysis.  It  is  also  frequent  in  encephalitis  lethargica,  but  in  some  of 
these  cases  I  am  convinced  that  the  affection  is  very  slight  and,  when 
it  is,  it  is  usually  transitory  and  the  patient  may  make  a  complete 
recovery.  Myasthenia  gravis  is  a  disease  which  frequently  comes  under 
the  notice  of  ophthalmic  surgeons  and  in  this  disease  the  ocular  nerve 
affection  is  usually  striking.  It  is  striking  because  it  is  often  so 
complete — double  ptosis  and  almost  complete  paralysis  of  ocular 
movements.  It  is  also  striking  because  of  its  occasional,  if  temporary, 
complete  or  partial  disappearance,  and  thus  tragic  mistakes  have  not 
infrequently  been  made  of  regarding  such  cases  as  "  hysterical "  because 
of  this  extraordinary  variability.  I  think  one  cannot  be  too  careful  in 
regard  to  the  diagnosis  of  hysteria  in  cases  of  ocular  paralysis.  In  more 
than  one  instance  I  have  known  cases  of  myasthenia  gravis  mistaken 
for  cases  of  hysteria  and  I  have  known  the  same  mistake  made  with 
reference  to  cases  of  disseminated  sclerosis  in  which  ocular  paralysis, 
sometimes  of  only  one  sixth  nerve,  has  been  the  earliest  sign.  Graves' 
disease  is  one  of  those  conditions  in  which  weakness  of  ocular  move- 
ments is  frequently  present.  Sometimes  this  is  very  persistent,  and 
I  have  known  it  present  long  after  the  characteristic  signs  of  Graves' 
disease  have  disappeared.  I  have  also  known,  although  I  think  this 
must  be  unusual,  a  patient  with  Graves'  disease  come  for  advice 
because  of  diplopia  without  any  complaint  of  other  symptoms. 

(II)  Visual  Failure. 

I  should  now  like  to  say  a  few  words  about  those  cases  of  visual 
failure  which  occur  associated  with  widespread  affection  of  the  nervous 
system.       Cases  of  impaired  vision  naturally   seek   advice    at    an    eye 
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hospital,  and  if  there  are  any  here  who  did  me  the  honour  to  come 
to  my  out-patient  chnic  when  I  was  still  seeing  out-patients  at 
Queen  Square,  they  may  remember  the  extraordinary  number  of 
cases  of  tabes  and  of  general  paralysis  with  optic  atrophy  who 
were  attending  there.  I  was  fortunate  to  have  these  cases, 
for  they  were  mostly  cases  referred  to  me  by  my  colleagues 
at  Moorfields.  When  I  see  a  case  of  optic  atrophy  in  a  patient 
who  has  signs  of  tabes,  loss  of  knee-jerks  and  hghtning  pains — 
perhaps  only  lightning  pains — and  without  ataxy,  I  am  always 
apprehensive  that  such  a  patient  will  sooner  or  later  develop  the 
signs  of  general  paralysis.  I  have  seen  this  so  often  that  I  perhaps 
needlessly  anticipate  it.  For  such  a  development  is  not  invariable. 
The  case  may  really  be  one  of  tabes,  but  it  is  very  remarkable  how 
rarely  ataxy  is  superadded,  and  the  converse  is  true  of  ordinary  cases 
of  actual  ataxy  in  walking— how  rarely  optic  atrophy  appears  in  such 
cases.  But  I  think  ophthalmic  surgeons  will  agree  with  me  that 
tabetic  optic  atrophy — so-called  grey  or  primary  atrophy — nearly 
always  goes  on  to  complete  blindness,  and  usually  in  a  very  brief  period 
of  time.  And  this  leads  me  to  remark  on  the  curious  difference 
between  this  form  of  optic  atrophy  and  that  pallor  of  discs  which  is 
so  very  common  in  cases  of  disseminated  sclerosis.  I  think  it  is  now 
generally  acknowledged  that  the  cause  of  disc  pallor  in  disseminated 
sclerosis  is  an  antecedent  retrobulbar  neuritis.  There  is  frequently  a 
history  of  temporary  obscuration  of  vision — the  result  doubtless  of  a 
patch  of  inflammation  in  the  nerve  behind  the  eyeball — but  it  is  some- 
times impossible  to  get  a  history  of  such  temporary  obscuration,  and 
then  one  must  suppose  that  the  primary  affection  is  very  slight  and  of 
short  duration.  But  disc  pallor  supervenes,  usually  much  more  of  the 
temporal  side  of  the  disc,  but  not  infrequently  general  in  character. 
The  striking  thing  to  me  is  that  in  such  cases  you  may  often  have 
extreme  disc  pallor  with  6/5  vision.  And  in  contrast  to  the  optic 
atrophy  of  tabes  such  atrophy  never  proceeds  to  blindness.  At  all 
events  I  can  say  that  I  have  never  seen  a  patient  with  pale  discs  in 
disseminated  sclerosis  completely  blind.  I  have  known  blindness  in  one 
eye  following  an  unusually  severe  attack  of  retrobulbar  neuritis,  but 
blindness  of  both  eyes  never.  And  one  has  also  to  remember  that 
optic  neuritis  may  be  present  in  disseminated  sclerosis — no  doubt 
identical  in  causation  with  the  neuritis  which  does  not  show  itself  at 
the  disc,  and  in  rare  cases  this  may  be  the  only  obvious  sign  of  the 
disease.     I  can   recall  a  case   sent  to  me  by  Mr.  Lawford  with  slight 
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optic  neuritis  in  each  eye.  The  patient  was  a  young  lady  of  good 
physique,  and  living  under  very  healthy  conditions,  who  had  sought  his 
advice  because  of  some  impairment  of  vision.  The  only  other  sign  of 
nervous  disease  when  I  first  saw  her  besides  the  optic  neuritis  was  an 
extensor  response  from  one  sole,  but  within  eighteen  months  she 
had  developed  all  the  classical  signs  of  disseminated  sclerosis,  and 
she  died  less  than  two  years  from  the  onset  of  her  eye  trouble. 

I  need  only  just  allude  to  that  curious  fact,  now  I  think  familiar  to 
all  of  us,  that  optic  neuritis  is  so  often  present,  even  in  cases  of  intra- 
cranial tumour  without  any  detectable  impairment  of  vision  and  without 
any  complaint  of  visual  failure  on  the  part  of  the  patient.  It  is  a  fact, 
I  think,  of  immense  importance  and  of  great  interest,  and  its  recog- 
nition is  perhaps  the  most  valuable  contribution  made  by  a  physician  to 
ophthalmology. 

(Ill)  Defects  in  Fields  of  Vision. 

I  should  now  like  to  say  a  few  words  about  the  defects  in  visual 
fields  which  are  probably  equally  familiar  to  ophthalmic  surgeons  and 
physicians,  although  I  am  bound  to  say  that  physicians  do  not  seem  to 
be  quite  so  quick  at  recognizing  their  existence,  possibly  because  they 
are  not  so  familiar  with  their  importance.  I  remember  on  one  occasion 
sending  into  hospital  a  patient  who  had  been  suddenly  seized  with 
weakness  of  the  left  leg  and  left  arm,  and  who  had  also,  I  found,  left 
homonymous  hemianopia.  After  her  admission  to  hospital  I  saw  her  with 
the  house  physician.  By  that  time  the  weakness  of  the  arm  and  leg 
had  almost  passed  off,  and  the  house  physician  with  due  diffidence,  I 
must  say, suggested  that  the  condition  had  been,  and  was,  a  functional 
one.  I  asked  him :  What  about  the  fields  of  vision?  He  had  not  thought  of 
them,  and  I  was  easily  able  to  convince  him  that  definite  homonymous 
hemianopia  was  still  present,  and  I  may  say  that  in  this  patient  this 
still  persists,  although  it  is  now  several  years  since  her  attack.  And 
this  leads  me  to  remark  how  rare  it  is  for  hemianopia  to  disappear.  I 
have  seen  two  cases  in  which  complete  clearing  up  of  homonymous 
hemianopia  took  place.  One  was  the  case  of  a  girl,  aged  15,  sent  to  me 
by  Mr.  Percy  Flemming,  in  whom  hemianopia  appeared  after  an  attack 
of  scarlet  fever.  We  both  verified  the  presence  of  the  condition,  but 
Mr.  Flemming  saw  her  about  a  year  later  and  found  that  it  had  entirely 
disappeared.  The  other  case  was  one  sent  to  me  by  Mr.  Fisher.  This 
was  an  old  but  very  clever  lady,  who  had  not   only  left  hemianopia  but 


6      Taylor:    Some  Neurological  Aspects  of  Ophthalmic  Cases 

also  had  repeated  slight  Jacksonian  fits,  and  who  remained  in  a  pre- 
carious condition  for  several  weeks.  The  fits  ceased,  but  the  hemianopia 
was  still  present  w^hen  they  had  gone,  but  this  also  finally  cleared  up 
completely,  although  the  clearing  up  was  preceded  by  curious  hemiopic 
hallucinations,  such  as  have  been  described  in  some  cases.  The  halluci- 
nation in  this  case  was  of  a  little  girl  looking  over  the  patient's  left 
shoulder  as  she  read — a  definite  but  pleasant  hallucination  in  her  blind 
fields.  This  gradually  faded  away,  much  to  the  patient's  regret,  as 
the  field  was  restored.  I  may  mention  in  explanation  of  her  regret  for 
the  pleasant  lost  hallucination  that  this  lady  was  the  happy  mother  of 
many  daughters  and  of  several  sons.  She  lived  for  several  years  in  good 
health  after  this  attack. 

I  think  it  is  very  important  to  be  on  the  outlook  for  quadrantic  or 
other  sectional  defects.  They  are  quite  easily  missed,  at  all  events  by 
physicians,  and  I  have  known  cases  in  which  the  visual  difficulty  com- 
plained of  by  patients  was  put  down  to  "  liver  "  or  some  equally  vague 
cause — cases  in  which  careful  examination  with  the  perimeter  would 
have  revealed  the  presence  of  a  partial  homonymous  field  defect. 

I  need  only  briefly  refer  to  the  field  defects  in  pituitary  cases.  It  is 
strange  how  often  a  patient  with  temporal  hemianopia  in  one  eye 
presents  himself  when  the  other  eye  has  become  completely  blind.  It 
is  to  be  presumed  that  the  patient  has  only  discovered  the  visual 
trouble  when  one  eye  has  become  blind  or  the  seriousness  of  whatever 
visual  inconvenience  has  been  experienced  has  not  been  earlier  recog- 
nized. But  we  can  often  obtain  from  such  a  patient  a  clear  history 
that  the  nasal  field  of  the  now  blind  eye  had  been  present  when  the 
temporal  field  had  gone.  X-rays  now  help  us  greatly  in  reference  to 
the  diagnosis  of  such  cases.  I  need  not  refer  to  other  features  in  the 
symptomatology  of  these  cases,  but  I  think  many  of  you  must  have 
been  struck  as  I  have  been  with  the  curious  variability  in  their  response 
to  treatment  by  glandular  extracts.  I  have  known  more  than  one  case 
in  which  extraordinary  improvement  has  taken  place  after  treatment 
with  thyroid.  I  have  known  others  in  which  pituitary  extract  has  been 
equally  efficacious  and  Mr.  Fisher  has  told  me  of  a  case  in  which  first 
thyroid  and  subsequently,  after  a  relapse,  pituitary  were  efficacious  in 
clearing  up  the  symptoms.  The  question  of  operation  in  some  of  these 
cases  is  an  extraordinarily  difficult  one.  If  there  is  any  chance  of  the 
condition  being  cystic,  then  operation  has  some  chance  of  success  ;  if  it 
is  a  glandular  hyperplasia  then  treatment  by  organic  extracts  would  be 
called  for,  and  operative  measures  would  probably  be  unsuccessful.    Yet 
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if  the  patient  were  in  urgent  pain  as  in  some  cases  I  have  seen,  I 
should  feel  strongly  inclined  to  advise  an  exploratory  operation  in  the 
hope  of  giving  at  least  relief. 

It  is  rather  remarkable  in  these  cases  hov^^  rarely  optic  neuritis  is 
present.  It  is  nearly  always  a  primary  atrophy,  I  suppose  from 
pressure.  Personally  I  have  only  seen  one  case  with  symptoms  of 
pituitary  tumour  with  optic  neuritis — a  case  I  saw  a  good  many  years 
ago  through  the  kindness  of  Mr.  Richardson  Cross,  and  this  patient  I 
understand  afterwards  became  quite  well. 

It  would  be  fascinating  to  go  on  and  consider  the  suggestions 
recently  made  by  Mr.  Fisher  as  to  the  connexion  between  Leber's 
atrophy  and  pituitary  changes.  Some  of  you  may  remember  that  I 
brought  forward  some  evidence  which  seemed  to  lend  support  to  his 
view.  It  would  be  interesting  also  to  consider  his  somewhat  revolu- 
tionary ideas  as  to  the  causes  of  migraine,  although  I  think  any  evidence 
I  would  offer  in  regard  to  this  would  certainly  not  support  his  very 
original  view  on  this  subject.  But  I  feel  I  have  said  enough  and  in 
conclusion  I  would  only  venture  to  express  the  hope  that  physicians  and 
ophthalmic  surgeons  during  this  session  of  our  Section  may  learn  much 
from  each  other. 


On  the  Intra-ocular  Blood-vessels  of    the  Ox. 
By  Priestley  Smith,  F.R.C.S. 

(ABSTRACT.) 

Mr.  Priestley  Smith  exhibited  a  series  of  microscopical  prepara- 
tions and  lantern  slides  showing  the  distribution  of  these  vessels  in 
different  parts  of  their  course  through  the  eye.  He  was  indebted  for 
the  greater  part  of  his  material  to  jNIr.  Frederick  Lowe,  of  Wednesbury, 
without  whose  generous  help  and  exceptional  skill  in  photography  and 
in  the  injection  of  minute  blood-vessels  the  investigation  could  not  have 
been  carried  out. 

His  original  purpose  was  to  obtain  such  data  as  to  the  number  and 
size  of  the  intra-ocular  vessels  in  different  regions  as  would  indicate 
how  the  fall  of  pressure  which  occurs  between  the  entrance-points  and 
the  exits  is  distributed — i.e.,  how  much  occurs  in  the  arteries,  how  much 
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in  the  capillaries,  how  much  in  the  veins.  The  purpose  on  this 
occasion,  however,  was  simply  to  exhibit  some  of  the  material  obtained 
so  far.  The  conclusions  to  be  drawn  therefrom  would  be  published 
later,  in  continuation  of  certain  earlier  papers  on  intra-ocular  blood- 
pressure,  in  the  Britisli  JouDial  of  Oplitliahnologij. 

The  following  points  among  others  were  noticed  :  Certain  differences 
between  the  ox  eye  and  the  human  eye — viz.,  the  wide  divergence  of 
the  anatomical  axes ;  the  power  of  binocular  fixation  in  spite  of  this ; 
the  wide  extent  of  the  visual  field  backwards  ;  the  tapetum  lucidum. 
The  different  arrangement  of  the  ultimate  vessels  in  the  tapetal  and  the 
non-tapetal  parts  of  the  choroid.  The  highly  convoluted  character  of 
the  vascular  membrane  forming  the  ciliary  processes,  the  complexity 
being  much  greater  in  the  large  eye  of  the  ox  than  in  the  small  eye  of 
the  rabbit  because  the  volume  of  fluid  to  be  supplied  to  the  chambers 
varies,  probably,  not  with  the  diameter  of  the  eye  but  with  the  cubic 
contents. 

The  details  of  the  subject  cannot  be  profitably  discussed  until  many 
of  the  preparations  have  been  reproduced  for  publication. 

Mr.  J.  B.  Lawfoed  said  he  had  had  an  opportunity,  some  months 
previously,  of  seeing  many  of  the  specimens  now  exhibited,  at  Mr.  Priestley 
Smith's  house,  and  it  was  a  pleasure  to  him  to  see  them  again  on  the  screen. 
He  suggested  that  it  would  be  a  graceful  act  to  send  a  message  of  appreciation 
and  thanks  from  the  Section  to  Mr.  Lowe,  who  helped  so  admirably  in  the 
preparation  of  the  specimens,  with  a  word  of  congratulation  on  the  success  of 
the  work.  Mr.  Lowe  was  a  hard-working  man,  who  had  to  earn  his  own 
living,  and  he  had  given  his  help  purely  as  a  labour  of  love. 

This  was  agreed  to. 


Plexiform   Neuroma. 
By  Frank  Juler,  F.K.C.S. 

J.  H.,  AGED  15.  History :  Swelling  of  upper  eyelids  for  many 
years,  increasing  recently. 

Fibromatosis  of  both  upper  lids,  right  frontal  region,  right  and  left 
temporal  fossae,  right  occipital  region.  Plexiform  trunks  in  upper  lids, 
with  increase  in  size  of  supra-orbital  notches. 

Pigmented  patches  in  skin  of  trunk  and  thighs. 
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Eight  eye  :  Buphthalmos  ;  horizontal  diameter  of  cornea,  13  mm. 
sph.  — 5'5,  cyl.  — 6'5.  Fundus  shows  patches  of  myopic  choroidal 
atrophy. 

Left  eye  :  3%  1  e  ;  myopic,  sph.  —6,  cyl.  —6  ;  cornea,  11  mm.  diameter, 
tension  normal.     Pulsation  in  both  orbits,  L>R. 


Evulsion    of    Optic    Nerve. 
By  P.  G.  DoYNE,  F.R.C.S. 

First  seen  at  Cheltenham  Terrace,  July,  1920.  He  states  that  the 
right  eye  has  always  been  defective,  but  that  there  was  some  vision  in 
the  eye  until  his  accident  in  1914.  In  December,  1914,  he  received 
a  blow  over  the  right  side  of  the  head  ;  this  made  him  unconscious,  and 
he  did  not  recover  consciousness  till  in  hospital.  He  was  kept  in 
hospital  for  four  days.  There  was  much  bruising  of  the  right  eyelids 
and  a  cut  on  the  right  eyebrow.  Since  the  accident  the  right  eye  has 
been  blind.  He  says  that  the  right  eye  used  to  turn  in,  but  that  latterly 
it  has  turned  out. 

On  examination  a  scar  is  seen  over  the  right  eyebrow,  and  this 
eye  diverges.  Bight  vision,  bare  perception  of  light  ;  left  vision,  f . 
The  right  pupil  does  not  react  to  light.  The  right  eye  has  about  six 
dioptres  of  myopia.  The  left  eye  has  normal  refraction.  On  exam- 
ination of  the  right  fundus  the  disc  is  seen  to  be  deeply  cupped.  At 
the  bottom  of  the  cup  there  is  some  organized  exudate,  which  obscures 
the  bottom  of  the  cup ;  vessels  can  be  seen  extending  down  into  the 
cup,  but  are  lost  to  view  under  the  exudate.  Surrounding  the  disc 
there  is  an  area  of  atrophy  and  pigmentation. 
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Case  of  Unilateral  Leontiasis  Ossia  with  Optic  Atrophy.^ 
By  N.  Bishop   Harman,  F.E.C.S. 

A.  M.,  A  GIRL,  aged  11,  was  seen  in  July,  1918.  A  defect  of  the 
right  eye  had  been  found  on  examination  at  school. 

Right  vision  less  than  ~\^,,  left  vision  f .  Ketinoscopy,  right  and 
left,  —1  D.  sphere.  Eight  disc  priroary  atrophy,  no  choroiditis. 
Examination  of  the  field  elicited  some  sense  of  light  on  the  temporal 
side,  and  to  a  lesser  degree  on  the  nasal  side.  Colours  could  be  seen 
in  the  temporal,  but  not  in  the  nasal  region.  The  fundus  and  field  of 
the  left  eye  were  normal. 

The  child's  teeth  were  honeycombed,  and  her  head  was  asym- 
metrical. On  the  right  side  of  the  head  were  three  large  bony 
exaggerations  of  certain  points  :  one  just  to  the  right  of  the  metopic 
suture,  a  region  not  infrequently  slightly  accentuated  in  children  ; 
a  second  forming  a  distinct  enlargement  of  the  anterior  part  of  the 
temporal  ridge ;  a  third  on  the  parietal  bone,  just  in  front  of  the 
parietal  eminence.  The  movements  of  the  eye  were  normal.  There 
was  no  exophthalmos.  The  child  had  not  had  headaches  or  neuralgia, 
and  there  was  no  history  of  illness.  X-ray  examination  of  the  skull 
showed  a  massive  thickening  of  the  right  side,  mainly  in  the  regions 
of  the  bony  elevations  and  about  the  orbit.  There  was  no  deformity 
of  the  face  or  other  part  of  the  body.  The  Wassermann  reaction  was 
negative,  the  mother  and  sister  were  healthy. 

Patient  has  been  seen  several  times  since  1918 ;  only  one  change 
has  been  found — the  right  eye  is  now  two  or  three  millimetres  more 
prominent  than  the    left,  but  its  movements  are  in  no  way  affected. 

'  At  a  meeting  of  the  Section,  held  December  10,  1920. 
M — OP    1 
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There  have  never  been  headaches  or  pains  about  the  head.  She  is 
well  grown,  healthy  looking,  cheerful,  and  full  of  vitality.  Renewed 
X-ray  examination  this  month  has  revealed  nothing  further. 

DISCUSSION. 

Mr.  E.  H.  E.  Stack  said  that  in  1900  he  had  a  remarkable  case  of  leonti- 
asis  ossia,  in  a  female  patient,  which  affected  the  whole  head,  and  had  been 
slowly  growing  for  twenty-one  years.  He  was  able  to  secure  half  the  skull 
after  death.  None  of  the  foramina  of  the  base  were  even  slightly  affected, 
although  the  vault  and  the  face  were  tremendously  involved  in  the  bossy 
diffuse  leontiasis.  At  one  spot  the  skull  was  3  in.  thick.  There  w^as  no 
interference  wath  brain  or  nerve  function.  She  had  long  attended  an  out- 
patient department,  and  the  case  was  regarded  as  hydrocephalus,  which  it 
resembled.  The  cause  of  death  w^as  diphtheria.  The  head  was  of  enormous 
weight,  and  the  patient  had  been  accustomed  to  sit  supporting  it  with  her 
hands,  so  that  in  time  her  forefingers  were  dislocated  outwards  by  the  burden. 
He  wrote  to  Dr.  Keevil,  of  Michigan,  who  had  described  the  condition,  sending 
him  photographs,  and  in  reply  Dr.  Keevil  pointed  out  that  in  advanced  leonti- 
asis ossia  the  foramina  were  not  affected.  It  was  difficult  to  imagine  that  in 
the  present  case  the  foramina  had  not  been  involved ;  one  would  have 
thought  a  slowly  exerted  pressure  behind  the  foramen  would  not  have  affected 
the  nerve. 

The  President  said  the  interesting  feature  of  the  case  was  the  optic 
atrophy.  He  remembered  only  one  case  of  this  disease,  that  of  a  patient  whom 
he  first  saw  about  twelve  years  ago,  and  had  seen  several  times  since.  This 
patient  used  to  travel  to  London  yearly  to  get  a  larger  hat,  owing  to  the  pro- 
gressive growth  of  the  skull  bones  ;  he  too  had  felt  the  increasing  weight  of 
his  head,  and  he  was  also  deformed  in  several  other  ways.  He  had,  how- 
ever, no  headache  nor  optic  atrophy.  The  optic  atrophy  must  be  a  very 
rare  complication.     How  did  Mr.  Harman  suggest  the  condition  was  caused  ? 

Mr.  Bishop  Harman,  in  reply,  said  he  thought  the  optic  complication  was 
due  to  the  optical  bone  sharing  in  the  enlargement.  The  bone  was  very  dense 
in  character. 


A   Direct  Record  Scotometer. 

By  N.  Bishop  Harman,  F.R.C.S. 

The  instrument  shown  is  a  simple  and  convenient  arrangement  for 
making  and  recording  Bjerrum's  test  and  mapping  out  central  scoto- 
mata.     I   have   used  it  for  over  two  years,  and   find  it  a  great  labour- 
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saving  contrivance.  Its  real  advantage  consists  in  the  speed  and 
accuracy  with  which  observations  may  be  made  and  recorded.  In  this 
work  speed  and  accuracy  are  synonymous.  My  observations  have 
convinced  me  that  to  get  accurate  results  the  work  must  be  done  so 
quickly  that  the  patient  does  not  get  tired  or  let  his  eye  wander  from 
the  fixation  point.  If  in  making  his  records  the  surgeon  has  to  move 
about,  take  notes,  shift  the  instrument,  or  do  anything  which  takes 
time  or  diverts  the  patient's  attention,  the  accuracy  of  observation  is 
seriously  diminished,  if  not  lost.  I  have  taken  a  series  of  observations 
in   measuring  the   blind  spot  of  one  of    my    own    eyes,  repeating  the 


The  face  of  the  screen  bears  no  mark  other  than  the  central  fixation  spot ;  the 
dotted  lines  of  radii  and  degree  circles  indicate  the  chart  beneath  the  screen. 


measurements  time  after  time,  without  interval  for  rest.  I  have  found 
that  the  fifth  or  sixth  mapping  gave  a  slightly  larger  area  than  the 
first,  and  after  that  fatigue  made  a  delineation  erratic. 

My  first  experience  of  Bjerrum's  test  was  made  as  recommended  by 
its  author,  with  a  black  sheet  hung  against  a  wall.  I  soon  felt  the  need 
of  getting  behind  the  screen  so  as  to  be  able  to  see  the  patient's  eyes 
without  interruption.  I  thereon  used  a  blackened  disc  of  three  ply 
wood  fitted  to  the  ordinary  perimeter  stand  with  the  degree  circles  and 
radii  graven  upon  its  surface.  The  object  used  was  gummed  on  to  the 
M — OP  la 
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point  of  a  lead  pencil,  so  that  its  movements  could  be  recorded  by  the 
marks  of  the  pencil  on  the  blackboard.  The  method  was  quick  and 
accurate,  but  had  the  serious  disadvantage  that  the  record  needed 
copying  on  paper,  a  duty  occasionally  forgotten.  After  that  I  tried  thin 
sheets  of  tracing  paper  fastened  to  the  blackboard,  so  that  the  paper 
received  the  direct  record  of  the  observation.  But  this  had  to  be  dis- 
carded, for  the  patient  saw  what  was  being  done.  One  patient  brought 
me  a  sheaf  of  observations  of  his  blind  spots  which  he  had  made  himself ; 
it  is  not  desirable  that  neurotic  glaucomatous  patients  should  become 
habitual  "  field-takers."  Wishing  to  take  the  record  on  black  paper, 
I  used  a  handy  piece  of  typewriter  carbon,  and  thus  the  form  of  recorder 
you  see  came  about. 

The  idea  of  a  carbon  paper  recorder  occurred  to  Mr.  P.  H.  Adams, 
of  Oxford,  during  the  Oxford  meeting  of  this  year,  but  learning  that  I 
had  the  scheme  in  actual  working  he  left  the  matter  to  me.  At  the 
November  meeting  of  this  Section  of  the  Society,  when  I  gave  a 
demonstration  of  this  instrument,  Dr.  Gordon  Holmes  informed  me 
that  he  had  got  a  direct  record  of  scotomata  by  prickmg  through 
the  screen  on  to  paper  behind  it  with  a  fine  needle,  and  that  he  had 
mentioned  this  to  the  Society  when  reading  his  paper.  The  carbon 
recorder  has  some  advantage  over  the  needle,  for  it  is  easier  to  work, 
the  slight  pressure  required  with  the  carbon  is  quicker  than  a  needle 
prick  through  two  tissues  ;  but  the  real  advantage  is  that  with  the 
carbon  paper  a  continuous  record  of  the  movements  of  the  object  may 
be  made  throughout  the  observations  by  lightly  dragging  the  pointer 
over  the  screen  and  pressing  it  upon  the  screen  to  make  heavier  marks 
at  salient  points. 

The  screen  is  fixed  to  a  stout  iron  frame.  This  can  be  shut  down 
when  not  in  use,  but  it  is  rigid  when  set  up.  There  are  no  loose  pieces, 
screws  or  joints  to  be  fitted  together.  The  screen  is  of  a  dark  grey 
cloth  mounted  on  a  wooden  frame  ;  chart  and  carbon  are  slipped  behind 
the  screen  and  the  whole  clamped  in  the  frame.  The  frame  slips  on  to 
the  higher  of  the  two  uprights  of  the  stand.  The  other  upright  ends 
in  a  ball,  against  which  the  patient  presses  the  side  of  his  nose  close  to 
the  cheek  :  he  holds  this  upright  with  one  hand,  and  covers  the  eye  not 
under  observation  with  the  other.  The  fixation  spot  is  marked  on  the 
screen  by  a  white  metal  stud  fixed  into  the  cloth.  The  position  of  the 
blind  spots  is  marked  at  the  back  of  the  frame  by  two  knobs,  one  or  other 
of  which  the  surgeon  holds  as  a  guide,  so  that  no  time  is  lost  in  finding 
the  working  areas.    These  knobs  are  most  useful ;  they  give  such  a  sense 
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of  position  that  after  a  little  experience  it  is  possible  to  keep  one's  eyes 
fixed  upon  the  patient's  eyes  during  the  whole  series  of  observations, 
the  feel  of  the  knob  at  the  back  of  the  frame  giving  sufdcient 
guidance  for  the  movements  of    the  object-holder  in  the  other  hand. 

The  surgeon  stands  behind  the  screen,  holding  a  knob  with  the 
left  hand  ;  his  right  hand  is  enveloped  in  a  dark  cloth  bag,  and  the 
object-holder  projects  from  the  hand  through  a  hole  in  the  bag.  The 
object-holder  is  a  rod  fitted  in  a  convenient  handle  to  be  held  pen 
fashion.  At  the  free  end  of  the  holder  is  fitted  a  small  carrier  with  the 
object ;  at  the  back  of  this  is  fixed  a  blunt  pointer  which  is  moved 
over  the  face  of  the  screen  and  pressed  upon  it  when  desired. 

The  chart  measures  13  in.  by  8  in. — i.e.,  it  is  foolscap  size,  which  at 
33  cm.,  gives  a  range  from  the  fixation  spot  of  26°  laterally  and  17^ 
vertically.  The  shape  of  the  chart  is  determined  by  the  size  and  shape 
of  the  typewriter  carbons,  which  are  only  made  in  certain  sizes.  I  have 
found  this  chart  of  ample  size,  giving  all  the  range  that  is  required  for 
such  observations.  The  large  scale  allows  the  same  sheet  to  be  used 
for  several  examinations  of  one  patient  at  different  times ;  differently 
coloured  carbons  are  provided  to  distinguish  the  records  ;  by  this  means 
valuable  comparison  is  obtained. 

The  working  distance  of  33  cm.  is  that  of  our  best  known  arc  peri- 
meters. I  find  no  advantage  in  a  longer  working  distance,  but  a  shorter 
one  is  liable  to  introduce  complications  by  reason  of  the  shadows  from 
the  patient's  head. 


A  Trial    Frame  with    Unilateral  Vertical    Adjustment  for  the 
Correction  of   Hyperphoria. 

By    N.    Bishop    Harmax,    F.R.C.S. 

We  may  correct  hyperphoria  by  prisms  or  by  the  disassociate 
vertical  decentring  of  spherical  lenses  when  these  are  worn.  There 
is  also  an  artificial  hyperphoria  produced  mainly  in  near  work  when 
anisometropia  is  corrected.  To  measure  directly  the  vertical  decentring 
of  lenses  needed  to  correct  true  hyperphoria  is  not  easy,  it  is  still  less 
easy  to  correct  the  decentring  of  lenses  of  unequal  strength  in  near 
vision.  In  1910^  I  showed  a  pattern  of  ophthalmic  callipers,  one  limb  of 
which  gave  a  T-square  with  a  vertical  scale   adapted  to  measure  the 

'  Trans.  Ophthal.  Soc,  1910,  xxx,  p.  56. 
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decentring  when  the  trial  frame  is  tilted  so  as  to  carry  the  lenses  of  one 
side  up  or  down  until  the  required  balance  is  obtained.  Tilting  the 
frame  has  the  disadvantage  of  putting  cylindrical  lenses  out  of  focus,  so 
that  accuracy  of  balance  cannot  always  be  obtained.  To  overcome  this 
difficulty  I  have  had  a  trial  frame  fitted  with  unilateral  vertical  adjust- 
ment. The  frame  is  of  the  Moorfields  pattern  with  the  usual  facial, 
lateral  and  vertical  adjustments  worked  by  screws.  To  the  limb  which 
carries  the  lens  cell  of  the  left  side  a  separate  vertical  adjustment  has 
been  fitted.  The  limb  is  telescopic  and  worked  by  rack  and  pinion,  so 
that  the  lens  cell  can  be  moved  vertically  upwards  or  downwards  5  mm. 
each  way.  The  vertical  displacement  of  the  lenses  necessary  in  any 
case  to  obtain  an  even  balance  of  the  eyes  may  be  read  off  from  the 
scale  engraven  on  the  telescopic  limb. 

Case  of  Leprosy  affecting  the  Conjunctiva  and  Cornea. 
By  Humphrey  Neame,  F.R.C.S. 

Affections  of  the  eye  due  to  leprosy  are  extremely  rare  in  this 
country.  The  last  cases  to  which  I  can  find  reference  were  shown  and 
described  by  Mr.  Treacher  Collins  [1]  before  the  Ophthalmological 
Society  in  1909.  The  patients  were  father  and  son,  aged  respectively 
45  and  15,  of  Polish  nationality.  In  them  there  was  a  factor  of  still 
greater  rarity  in  that  the  onset  of  the  disease  occurred  in  this  country. 
The  father  had  left  Eiga  twenty  years  previously  and  had  noticed 
nothing  amiss  until  five  years  before.  The  boy  had  only  had  the 
disease  two  years  and  was  much  the  more  severely  affected.  In  these 
cases  the  father  had  presumably  acquired  the  infection  fully  fifteen  years 
before,  and  infected  the  boy  at  a  date  subsequent  to  its  appearance 
in  himself.  The  great  length  of  the  latent  period  is  not  uncommon. 
Lie  [2]  cites,  among  others,  a  case  in  which  the  disease  appeared  in  a 
woman  twenty-seven  years  after  her  leprous  sister  had  left  her. 

In  connexion  with  the  consideration  of  the  occurrence  of  leprosy, 
an  interesting  fact  was  disclosed  by  Lie  four  months  ago  at  a  meeting 
of  the  Norwegian  Medical  Association.  Sixty-two  years  ago  there 
were  3,000  cases  of  leprosy  in  Norway.  In  1918  there  were  only 
180  cases.  One  wonders  whether  this  fact,  with  the  assumption  that 
the  Norwegian  is  still  largely  a  fish-eating  race,  would  have  caused  the 
late  Sir  Jonathan  Hutchinson  to  modify  his  theory  on  the  spread  of 
the  disease. 
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The  infection  in  the  present  case  occurred  either  in  East  Africa  or 
in  India,  in  both  of  which  countries  this  patient  has  spent  many  years. 
The  first  thing  he  noticed  of  the  condition  was  about  eight  years  ago, 
when  some  spots  appeared  on  his  arms  a  short  while  after  a  swelling 
on  his  right  forearm  had  been  cauterized.  He  was  ignorant  of  the 
diagnosis,  until  this  year.  On  account  of  his  eye  condition  he  was  sent 
to  Mr.  Mayou,  who  handed  him  on  to  me. 

Clinical  and  Pathological. — The  case  is  of  the  nodular  type  of 
leprosy.  There  is  the  so-called  leonine  expression,  due  to  the 
thickening  of  the  skin  of  the  cheeks,  forehead  and  nose,  and  the 
deepening  of  the  furrows.  There  is  deficiency  of  the  eyebrows.  The 
eruption  extends  widely  over  the  body.  Individual  patches  show  a 
typical  early  nodular  condition.  The  nodules  are  of  various  shapes  and 
sizes,  and  of  a  yellowish  colour.  The  skin  is  raised  and  tethered  to 
thickened  subcutaneous  tissue.  Hands,  arms,  face  and  trunk  are 
widely  affected,  the  legs  not  so  extensively.  Although  there  is  some 
diminution  of  tactile  acuity  in  the  raised  patches,  I  could  find  no  definite 
areas  of  anaesthesia,  and  no  distinctly  nodular  nerves.  The  ulnar 
nerves  are  readily  felt,  but  are  not  unduly  large  considering  the 
man's  build. 

Coarse  tremor  of  hands,  more  distinct  since  the  last  intravenous 
injection.     Beflexes  :  Pupils  fixed  ;  knee-jerks  brisk. 

The  patient's  voice  indicates  nasal  obstruction,  and  there  is  a  sanious 
nasal  discharge.  Abundance  of  Bacillus  leprae  were  obtained  from 
abrasions  in  the  nasal  mucous  membrane  by  Dr.  W.  E.  M.  Armstrong. 

The  eye  :  The  lids  and  surrounding  skin  are  infiltrated  and  oedema- 
tous.  This  oedema  was  very  much  increased  after  the  last  injection,  but 
is  now  subsiding.  Borthen  and  Lie  [8]  disagree  with  a  statement  in  the 
Graefe-Saemisch  handbook,  that  the  lids  are  among  the  earliest  parts 
to  be  affected  in  leprosy ;  they  think  this  is  usually  a  development  and 
always  by  extension  from  surrounding  skin. 

Conjunctiva  :  There  is  here  what  one  may  regard  as  an  early 
nodular  condition,  most  evident  in  the  part  immediately  surrounding 
the  cornea.  The  conjunctiva  is  raised  up  by  subconjunctival  infiltration, 
and  to  some  extent  overhangs  the  peripheral  part  of  the  cornea,  particu- 
larly in  the  upper  and  outer  part  of  the  left  eye  (here  illustrated,  p.  18). 
It  is  of  a  yellowish  colour,  with  many  very  fine  vessels  which  give  it 
almost  an  orange  tint.  The  stereoscopic  photograph  shows  very  clearly 
the  way  in  which  the  conjunctiva  is  raised  up  into  a  fold  partly  over- 
hanging the  cornea.     In  the  right  eye  I  excised  a  strip  of  the  conjunctival 
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tissue  at  the  upper  margin  of  the  cornea.  This  was  shown  under  the 
microscope  ;  one  section,  stained  with  haematoxylin-eosin,  demonstrates 
the  shght  degree  of  cellular  infiltration  in  the  thickened  tissue.  In  the 
leprous  nodule  there  is  a  much  less  marked  cell-infiltration  than  in 
the  granulomata  of  syphilis  or  tubercle.  The  other  section,  stained 
with  carbol-fuchsin,  showed  the  acid-fast  bacilli  in  numerous  groups 
in  the  subconjunctival  tissue.  My  first  inclination  on  seeing  this 
extraordinary  appearance — literally  thousands  of  bacilli — was  to  ask 
"  Is  this  an  artefact '?  Surely  this  is  a  new  crystalline  formation  of  the 
fuchsin  ■?  "     The  same  condition  holds  in  the  skin  nodules  of  leprosy,  and 


obtains  in  the  material  removed  from  the  ulcers  in  the  nose — everywhere 
overwhelming  abundance  of  bacilli.  Lie  found  the  bacilli  in  small 
numbers  in  the  epithelial  cells  of  the  conjunctiva,  with  epithelium 
that  lacked  well-shaped  cubical  or  cylindrical  cells  in  the  deeper  layers. 
He  also  found  a  few  in  the  endothelial  lining  of  spaces  in  the  conjunctiva, 
either  blood  or  lymph  vessels. 

The  vascularity  of  the  conjunctiva  was  much  increased  in  this  patient 
a  few  days  after  the  last  and  largest  injection  and  was  accompanied  by 
some  increase  of  oedema  of  the  conjunctiva  as  well  as  distinct  swelling 
of   the   lids.      There  was  not  however  any  of  that   extreme  localized 
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congestion  of  the  conjunctiva  near  the  corneal  margin,  shown  in  some' 
of  the  illustrations  in  Borthen  and  Lie's  book.      Such  localized  circum- 
or  infra-corneal  congestion  is  discussed  at  length  in  that  book,  and  is 
shown  to  be  associated  with  intra-ocular  disease,  iritis  or  cyclitis.     This 
will  be  referred  to  later. 

Cornea  :  The  cornea  in  this  case  shows  a  definite  haze  extending 
from  the  margin,  most  evident,  in  each  eye,  in  the  neighbourhood  of  the 
greatest  swelling  of  the  conjunctiva.  With  the  loupe  it  is  seen  to  be  a 
fine  grey-white  stippling.  None  of  this  can  be  described  as  nodular, 
it  is  too  fine. 

Iris  :  The  pupils  are  small  and  fixed.  They  were  not  dilated  in 
forty  minutes  by  several  applications  of  2  per  cent,  bomatropine  and 
cocaine,  and  remained  circular.  There  is  a  projecting  point  of  pigment 
from  the  margin  of  the  right  pupil. 

.  Vision  :  Right,  x%  (3)  ;  +2-0  sph.  ^^  (4).  Left,  ,l\, ;  +  2-0  sph. 
=  Y%  ;  no  improvement  with  cylinders.  With  presbyopic  correction, 
-  Jl,  12  in. 

Uveitis  :  To  help  us  decide  whether  there  is  uveitis  in  this  case,  the 
following  points  must  be  considered — (1)  There  is  no  well-marked 
circum-corneal  congestion  as  figured  by  Borthen  and  Lie  ;  (2)  Is  the 
keratitis  parenchymatous,  or  only  superficial  ? ;  (3)  the  state  of  the 
pupils  ;  (4)  the  vision.  I  should  like  to  hear  views  on  this  matter  of 
uveitis. 

I  will  not  further  discuss  the  pathology,  which  has  been  dealt  with 
fully  by  Parsons  [7]. 

Treatment. — This  patient  had  eight  intravenous  injections  of  sodium 
morrhuate,  at  about  three-day  intervals.  Doses  of  from  1  c.c.  to  3  c.c. 
were  given  of  the  intravenous  preparation.  There  was  never  any 
apparent  reaction.  Four  intravenous  and  subcutaneous  injections  of 
sodium  chaulmoograte  have  so  far  been  given,  and  there  was  no  re- 
action until  the  last  dose  of  4  c.c.  Martindale's  preparation.  Two  days 
after  this  dose  the  patient  felt  ill,  and  went  to  bed  again.  The  left 
eyelids  and  conjunctiva  became  more  swollen,  and  the  conjunctiva 
became  more  inflamed.  A  blood  blister  developed  on  the  side  of  the 
right  foot,  and  a  few  days  later  some  small  bullae  appeared  on  the 
dorsum  of  the  right  hand,  on  a  leprous  area.  These  bulla?  may  perhaps 
be  merely  a  leprous  manifestation,  as  they  do  occasionally  occur  in  the 
macular  and  anaesthetic  type  of  the  disease  [4]. 

Walker  and  Sweeney  [5]  found  that  the  sodium  salts  of  the  total 
fatty  acids  of  chaulmoogra  oil  were   active  against  acid-fast  bacilli  in 
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dilutions  of  from  1  in  100,000  parts  to  1  in  a  million,  and  not  against 
other  organisms.  Rogers  [G]  claims  that,  in  a  series  of  cases  of 
leprosy  treated  with  these  salts :  50  per  cent,  of  cases  of  less  than  three 
years'  duration  of  disease  lose  all  signs  of  their  lesions  and  become 
bacteriologically  negative  ;  25  per  cent,  of  cases  of  between  three  and 
fifteen  years'  duration  of  disease  are  similarly  cured.  The  theory  of 
action  is  that  the  acid-fast  bacilli  use  some  of  the  fatty-acid  of  the 
chaulmoogra  in  the  building  up  of  their  fatty  capsule,  and  that  this 
capsule  therefore  contains  something  toxic  to  the  bacillus. 

Another  recent  form  of  treatment  that  has  been  tried  in  Durban 
by  F.  G.  Cawston  [8]  is  intramuscular  injection  of  colloidal  antimony 
(oscol  stibium).  In  two  cases  reported,  as  few  as  four  and  six  injec- 
tions respectively  appear  to  have  cured  ulcers  and  to  have  removed  all 
signs  of  leprosy.  It  is  unfortunate  that  bacteriological  examinations  do 
not  appear  to  have  been  carried  out  at  the  commencement  of  treatment 
in  these  cases.  After  treatment  of  the  first  case  a  negative  bacterio- 
logical result  was  obtained  from  a  swab  from  the  nose. 

The  patient  seems  hopeful,  and  thinks  that  some  of  the  patches  on 
his  arms  and  legs  have  diminished.  I  cannot  say  that  I  have  observed 
any  definite  improvement  up  to  the  present.  He  is  staying  in  England 
two  more  months,  and  I  propose  to  continue  treatment  with  sodium 
chaulmoograte  if  his  system  will  tolerate  it.  He  is,  happily,  quite  an 
optimist ;  as  a  result  of  his  feelings  after  the  last  and  largest  injection, 
he  said,  "  Something's  got  to  happen.     Either  '  It '  goes  or  I  go." 
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DISCUSSION. 

Mr.  E.  Treacher  Collins  said  he  had  seen  three  cases  of  ocular  leprosy. 
The  first  was  a  man  from  Rangoon,  who  had  a  completely  opaque  cornea  on 
one  side,  and  commencing  parenchymatous  keratitis  on  the  other,  together 
with  nodules  at  the  sclero-corneal  margin,  very  much  as  in  the  present  case. 
The  patient  had  had  a  peritomy  done  on  the  first  eye,  and  thought  the 
operation  had  delayed  the  progress  of  the  disease  in  the  cornea.  Mr.  Collins 
was  therefore  asked  to  do  a  peritomy  on  the  other  eye.  He  did  so,  but  it  did 
not  check  the  spread  of  the  keratitis.     He  cut  sections  from  the  conjunctiva 
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which  was  removed,  and  he  could  confirm  what  Mr.  Neame  said  ^'ith  regard 
to  the  appearance  of  the  bacilH.  The  large  number  of  red  points  which  he 
first  thought  were  artefacts  were  really  masses  of  bacilli.  The  opacity  of  the 
cornea  in  this  disease  always  remained  permanent,  thus  differing  from  that  of 
interstitial  keratitis  of  syphilis,  which  cleared  up.  Keratitis  was  the  most 
common  cause  of  loss  of  sight  in  tubercular  leprosy.  He  thought  it  must  be 
easy  to  diagnose  ocular  leprosy  from  the  clinical  appearances  because  having 
seen  the  case  he  mentioned  he  recognized  it  at  once  in  two  patients  who  came 
from  Cork  to  consult  him,  a  place  in  which  one  would  not  expect  leprosy  to 
develop.  They  were  father  and  son  ;  the  latter  was  born  in  Cork,  and  must 
have  acquired  the  disease  from  his  father,  who  probably  brought  it  with  him 
from  Eiga.  These  cases  he  showed  in  London  and  at  Oxford.  They  did  not 
improve  under  treatment,  and  Mr.  Collins  did  not  know  what  ultimately 
became  of  them.  The  father  went  about  London,  and  was  shaved  in  several 
different  barbers'  shops,  obviously  a  dangerous  proceeding.  In  leprosy  the 
disease  always  seemed  to  be  confined  to  the  anterior  part  of  the  eye  and  gave 
rise  to  no  ophthalmoscopic  changes. 

Mr.  M.  S.  Mayou  agreed  as  to  the  ease  with  which  such  cases  could  be 
diagnosed  if  suspected  ;  the  nasal  mucous  membrane  seemed  to  be  nearly 
always  affected,  and  by  making  a  smear  preparation  of  the  discharge  from  that, 
quantities  of  the  bacilli  could  be  found. 

Mr.  Gray  Clegg  said  he  had  received  a  letter  from  Dr.  Caleb  Davies,  a 
medical  missionary  in  India,  saying  he  had  used  sodium  gynocardate  with 
success  in  the  treatment  of  leprosy.  Dr.  Davies  had  suggested  the  use  of 
sodium  morrhuate  for  tubercle  of  the  eye.  Mr.  Clegg  had  used  it  in  a  case  of 
distinctly  tuberculous  iritis.  The  tubercles  disappeared  in  a  remarkably  short 
time.  A  second  case  of  the  same  nature  did  not  clear  up  so  rapidly. 
Treatment  along  these  lines  might  lead  to  the  cure  of  tuberculosis. 

Mr.  TeaQUAIR  said  ocular  manifestations  in  leprosy  must  be  relatively 
rare.  From  a  careful  examination  of  the  present  case  he  thought  iritis  was 
present.  Near  the  pupillary  margin  there  were  white,  glistening  points,  and 
he  wondered  whether  these  were  peculiar  to  leprosy  ;  he  had  not  seen  the 
same  appearance  before.  He  could  support  Mr.  Mayou's  remarks  as  to 
diagnosis,  but  had  found  it  even  simpler  to  prick  one  of  the  nodules  on  the 
skin,  press  the  exudate  on  to  a  slide  and  stain  it  by  the  Ziehl-Neelsen  method. 
The  enonnous  number  of  the  bacilli  and  their  characteristic  "  bundle-of-cigars  " 
arrangement  could  often  be  well  shown  in  this  way. 

Mr.  Neame  (in  reply)  said  the  ease  with  which  the  organisms  were  found 
had  surprised  him  :  the  preparation  of  organisms  from  the  nasal  mucous 
membrane  was  made  by  Dr.  Armstrong,  of  the  Central  London  Ophthalmic 
Hospital.  He  agreed  with  Mr.  Traquair  that  there  was  some  iritis,  owing  to 
the  small  fixed  pupils,  and  he  saw  a  projecting  piece  of  pigment  in  the  right 
iris.  When  the  disease  affected  the  iris  he  thought  it  was  usually  in  the  form 
of  nodules. 
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Persistent    Pupillary   Membrane   with    Opaque    Nerve    Fibres 

in  both   Eyes. 

By  XoRMAN  B.  B,  Fleming. 

M.  v.,  FEMALE,  aged  15.  History  of  defective  vision  since  birth, 
liight  eye  :  Pigmented  lace-like  plaque  adherent  to  anterior  surface  of 
the  lens  ;  no  strands  passing  to  the  margin  of  the  iris;  a  few  opaque 
nerve  fibres.  Left  eye  :  There  is  a  plaque  similar  to  that  in  the  right 
eye,  but  stretching  to  the  margin  of  the  iris  there  are  many  fine  pig- 
mented strands,  disposed  chiefly  at  the  lower  part.  The  fundus  shows 
many  opaque  nerve  fibres. 

A  special  feature  of  this  case  is  the  absence  of  the  normal  iris 
pattern.  She  has  2  d.  of  myopia  in  each  eye,  but,  in  spite  of  this  and 
the  condition  above  described,  her  vision  is  j'^. 

Mr.  E.  Treacher  Collins  said  the  absence  of  pattern  in  the  iris  in  this 
case  was  a  very  interesting  feature.  The  iris  grows  in  beneath  the  anterior 
fibro-vascular  sheath  of  the  lens,  which  may  be  divided  into  an  iritic  portion 
which  subsequently  covers  the  surface  of  the  iris  and  the  portion  which 
remains  over  the  pupil  and  forms  the  pupillary  membrane.  In  the  present 
case  there  seemed  not  only  to  have  been  a  persistence  of  the  pupillary  portion, 
but  also  some  persistence  and  thickening  of  the  iritic  portion  which  obscured 
the  details  of  the  surface  of  the  iris.  Similar  cases  had  been  recorded  by 
Coats  and  Marcus  Gunn  some  years  ago. 

Implantation    Cyst    of    Iris. 
By  M.  L.  HiNE,  M.D. 

M.  P.,  female,  aged  23,  first  attended  the  Koyal  Westminster 
Ophthalmic  Hospital  on  February  '2,  190^,  when  aged  10,  with  a 
penetrating  wound  of  the  left  cornea  at  the  linibus,  about  5  o'clock, 
caused  by  a  cut  on  the  eye  from  a  child's  nail.  An  iridectomy  was 
performed. 

On  October  21,  1908,  the  patient  returned  with  a  "  small  pearl 
cystic  body  along  the  lower  margin  of  the  coloboma." 

I  first  saw  her  in  November,  1915,  when  she  came  to  the  hospital 
again,  complaining  of  headache  after  reading,  for  which  weak  plus 
cylindricals  were  ordered.     The  cyst  was  noted,  appearing  just  as  now 
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seen,  and  there  is  also  a  note  at  that  time  that  it  was  not  increasing. 
In  October,  1919,  she  was  seen  again,  and  note  made  :  "  Cyst  as  before." 

She  reappeared  again  in  November,  1920,  with  condition  unchanged. 

Present  state  :  Eight  vision,  f  ;  right  and  left  tension  normal.  Left 
vision,  j%  c  +0'25  sph.,  c  +0"5  cyl.  ax.  100°  =  f ,  three  letters.  Scar  at 
left  limbus  at  5  o'clock.  Narrow  coloboma  of  iris,  extending  up  and  in 
to  pupillary  margin.  On  lower  margin  of  coloboma  is  a  pearly  white 
cyst,  measuring  about  4  mm.  by  2'5  mm.,  with  a  small  black  speck  of 
iris  pigment  on  its  surface.  The  edge  of  the  lens  and  the  suspensory 
ligament  are  well  seen  in  the  coloboma.     Cyst  translucent. 

This  case  is  shown  on  account  of  the  long  time  the  cyst  has  been 
under  observation.  The  vision  in  the  eye  is  good  and  the  tension 
normal,  while  no  increase  in  growth  of  cyst  has  been  noted  for  twelve 
years.  There  is  obviously  no  necessity  for  operative  interference,  which 
would  only  enlarge  the  narrow  coloboma  and  probably  impair  the 
present  good  vision  by  producing  a  greater  dazzling  effect.  It  is 
interesting  to  compare  it  with  Mr.  McMuUen's  case. 


Implantation  Cyst  of   Iris. 
By  W.  H.  McMuLLEN,  O.B.E.,  F.E.C.S. 

H.  J.,  MALE,  aged  18,  attended  the  lioyal  Westminster  Ophthalmic 
Hospital  October  19,  1920,  complaining  of  inflammation  of  the  right 
eye. 

History  :  Eight  years  ago  he  injured  his  right  eye  by  running  into 
a  bush.  He  was  laid  up  with  it  for  six  weeks.  It  gave  no  further 
trouble  until  May,  1920,  when  he  had  an  attack  of  redness,  aching 
and  lacryfnation,  lasting  two  or  three  weeks.  He  then,  for  the  first 
time,  noticed  a  dark  mark  in  the  eye.  It  became  red  and  painful  again 
the  day  before  he  came  to  the  hospital. 

Condition  when  first  seen  :  The  conjunctiva  of  the  right  eye,  both 
palpebral  and  bulbar,  was  injected.  There  was  a  cyst  in  the  upper 
temporal  part  of  the  iris  occupying  the  periphery  of  the  anterior 
chamber  from  8.30  to  11  o'clock.  The  cyst  was  translucent,  its  wall 
being  very  thin  and  its  contents  clear  fluid.  Attenuated  iris  tissue 
could  be  made  out  on  both  its  anterior  and  posterior  walls.  The  tension 
was  normal  (Schiotz  tonometer  readings :  Eight  eye,  16  mm.  ;  left  eye, 
18  mm.). 
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Present  condition  :  Redness  and  pain  have  gone :  the  appearance  of 
the  cyst  is  unchanged. 

The  appearance  of  this  cyst  is  very  similar  to  that  of  one  I  showed 
at  the  June  meeting  this  year,  which  I  regarded  as  a  serous  cyst, 
but  which  Sir  Wilham  Lister  suggested  might  be  an  implantation  cyst 
due  to  unnoticed  injury  in  early  infancy.  In  view  of  the  definite  history 
of  injury  it  appears  most  probable  that  the  present  case  is  an  epithelial 
implantation  cyst.  Complete  removal  appears  impracticable.  Partial 
removal  would  almost  certainly  be  followed  by  re-formation  of  the  cyst, 
or,  possibly,  spread  of  epithelium  over  the  walls  of  the  anterior  chamber 
leading  to  the  condition  of  cyst  of  the  anterior  chamber.  I  propose, 
therefore,  to  leave  it  alone  so  long  as  it  causes  no  trouble. 

DISCUSSION. 

Mr.  Mayou  said  he  had  had  two  of  these  cysts  to  examine  which  came  to 
him  in  the  pathological  department.  In  one  the  anterior  wall  of  the  cyst  had 
been  removed  in  the  ordinary  way  with  iris  forceps  and  scissors,  and  the  cyst 
collapsed ;  but  two  fresh  cysts  formed  at  the  margins  where  the  two  edges  of 
the  cyst  fell  together.  These  were  removed,  and  the  patient  developed  very 
bad  irido-cyclitis,  and  went  out  of  the  hospital  against  the  surgeon's  wishes. 
She  subsequently  developed  sympathetic  trouble  in  the  other  eye,  and  became 
nearly  blind.  Much  the  same  sort  of  occurrences  followed  in  the  other  case, 
the  eye  being  eventually  removed. 

Mr.  Gray  Clegg  said  he  had  once  attempted  removal  of  a  cyst  of  the  iris. 
It  collapsed  after  seizure  of  the  anterior  w^all  and  it  was  impossible  to  dissect 
it  out.  About  three  weeks  later  the  appearance  was  much  the  same  as  before. 
There"  was  a  remarkable  difference  in  the  two  cysts  shown  to-night.  In 
Mr.  Hine's  case  the  posterior  layers  of  the  iris  were  very  thick,  but  in 
Mr.  McMullen's  the  anterior  and  posterior  walls  were  very  thin,  so  that 
transillumination  showed  up  the  affected  area  almost  as  bright  as  the  pupil. 

Mr.  HiNE  (in  reply)  said  that,  from  the  discussion,  it  was  evidently 
unadvisable  to  interfere  in  cases  of  cyst  of  the  iris,  unless  the  cyst  definitely 
increased  in  size,  or  the  tension  of  the  eye  was  raised. 
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Foreign  Body  retained  in  the  Eye  for  Many  Years/ 
By  G.  AYiXFiELD   Koll,  F.R.C.S. 

Patient,  a  male,  J.  C,  aged  38.  Eight  eye,  foreign  body  in  fundus. 
When  I  first  saw  the  patient  the  foreign  body  was  located  up  and  out  in  the 
eye,  and  the  late  Sir  James  Mackenzie  Davidson  took  a  skiagram  of  it,  whicli 
I  still  possess,  and  it  shows  a  minute  foreign  body.  The  man  was  at  work 
with  steel  implements,  and  a  tiny  fragment  of  the  metal  entered  his  eye.  I 
did  not  see  the  man  until  some  weeks  after  the  accident.  Up  and  out  from 
the  macula  there  was  an  oval  spot,  greenish-white  in  colour  and  rounded, 
longest  diameter  about  \  D.D.  His  vision  was  then  %  ;  there  were  no  corneal 
nebulae,  and  the  media  were  clear.  There  is  now  a  tiny  nebulous  spot  in  the 
neighbourhood  of  the  limbus.  The  man  has  been  exposed  to  that  kind  of  thing 
all  his  life ;  he  is  employed  in  Woolwich  Arsenal.  I  decided  that  it  was  not  a 
case  calling  for  interference,  mainly  because  the  foreign  body  was  encysted, 
vision  was  good,  and  the  eye  was  quiet  some  weeks  after  the  accident.  I  have 
seen  the  man  from  time  to  time  ever  since  ;  the  vision  is  now  tk,  but  the  eye 
gives  no  trouble.  There  is  no  macular  change  and  no  siderosis.  The  only 
alteration  in  tlie  ophthalmoscopic  appearance  is  the  development  of  an  area  of 
atrophy  below  the  foreign  body,  and  there  is  a  slight  deposit  of  pigment  in  the 
same  locality,  with  a  few  vessels,  which  are  either  remnants  of  those  of  the 
choroid,  or  collaterals.  The  retina  below  is  slightly  raised.  The  other  eye  is 
normal ;  there  is  some  loss  of  visual  field  on  the  nasal  side,  but  this  is  very 
limited.  The  American  Journal  of  Ophthalmologij  mentions  a  case  in  which  a 
foreign  body  remained  in  the  eye  twenty-nine  years  without  causing  much 
trouble.  There  does  not  seem  to  be  any  reason  why  a  foreign  body  should  not 
stay  an  unlimited  time  in  the  globe  provided  it  is  small  and  aseptic,  so  that  it 
does  not  wound  the  ciliary  body  or  involve  the  iris.  In  the  present  case 
neither  lens  nor  iris  were  passed  through  by  the  foreign  body,  and  it  is 
(luestionable  whether  the  cornea  was  wounded  at  the  time  of  the  accident 
eighteen  years  ago. 

DISCUSSION. 

Mr.W.  T.  Holmes  SPICERsaid  it  was  possible  that  the  changes  in  the  neiKhbourhood 
of  the  foreign  body  in  the  choroid  were  due  to  its  presence  in  the  eye.  A  condition 
known  as  siderosis  sometimes  ensued  from  a  metal  foreign  body  being  in  tlie  eye  :  in 
this  case  there  was  probably  a  local  siderosis.  Sometimes  the  whole  eye  turned  a  nist 
colour  owing  to  infiltration  of  all  the  eye  tissues  with  salts  of  iron.  After  eighteen 
years'  presence  of  the  foreign  body  in  this  case  he  thought  Mr.  Roll  might  well  feel 
confident  in  leaving  it  alone.  He  had  a  case  in  which  a  man,  emploj"ed  in  some  works 
at  Swindon,  had  a  rupture  of  the  sclerotic  from  a  blow  by  a  piece  of  metal.  He  was 
taken  into  Moorfields,  in  October,  1909  ;  the  wound  was  sewn  up  by  the  house  sui-geon  ; 
when  he  left  the  hospital  his  vision  was  |.  and  remamed  so  till  October,  1911.  The 
sight  then  began  to  fail,  there  were   large  floating  webs   in  the   vitreous,  and  a  rusty 
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colour  of  the  iris  ;  the  colour  gradually  got  darker,  and  the  iris  became  brown  and  hazy, 
the  other  iris  being  blue.  The  eye  was  then  enucleated,  as  it  was  not  tliought  safe  to 
keep  it,  and  it  was  useless.     All  the  tissues  of  the  eye  had  the  same  rust-brown  colour. 

Mr.  EOLL  (in  reply  to  questions  by  the  President)  said  that  vision  had  been  f  several 
years.  There  was  no  macular  change,  and  the  media  were  clear.  There  was  a  slight 
elevation  in  the  neighbourhood  of  the  foreign  body  which  possibly  might  be  the  begin- 
ning of  some  detachment.  The  man  said  that  at  the  time  of  the  accident  he  was 
blinded  for  a  week.  This  was  succeeded  by  vision  through  a  veil  of  gauze.  When 
first  seen  this  had  disappeared. 

A    Case     showing     Discs    with     Large     Intramarginal    Cups 
without,  as  yet,  any  definite  Symptom  of  Glaucoma. 

By  A.  Hugh  Thompson,  M.D. 

In  the  right  eye  the  cup  occupies  three-quarters  of  the  disc  diameter ;  in 
the  left  eye  five-sixths,  leaving  on  the  temporal  side  only  a  very  narrow  ribhon 
between  margin  of  cup  and  margin  of  disc. 

The  patient  was  first  seen  on  June  10,  1920.  She  came  for  glasses,  being 
52  years  old.  On  that  occasion  her  vision  was  jV  each  eye.  On  dilating  the 
pupil  I  found  slight  peripheral  lens  opacities,  hypermetropia  -fl  in  each  eye, 
and  discs  as  they  are  now.  Tension  was  normal,  and  the  visual  fields  were 
normal.  Now  (January  10,  1921),  the  condition  is  practically  unchanged. 
Vision  :  Eight,  rV  ;  left,  f .  The  eyes  get  misty  sometimes,  but  she  never  sees 
rainbow  colours.  Tension  noi'mal.  With  undilated  pupils  no  lens  opacities 
can  be  seen.  The  visual  fields  are  full  except  for  slight  peripheral  contraction 
on  the  temporal  side  (to  70°)  in  the  left  eye.  Each  blind  spot  (tested  with 
McHardy's  perimeter  and  a  5  mm.  square)  has  a  diameter  of  about  7°,  but 
there  is  apparently  no  scotoma  beyond  that  limit.  I  believe  that  this  case  is 
on  the  way  to  glaucoma. 

Coloboma  confined  to  Optic  Disc. 

By   J.   Herbert    Parsons,   F.R.C.S. 

(Shown  for  R.  Lindsay  Rea.) 

Patient,  a  female,  aged  17.  Vision  :  f  ;  c  +  2'00  D.  sph.,  vision  f . 
Normal  field  of  vision ;  no  scotoma.  Coloboma  confined  to  disc.  Caspar's 
third  division  (re-distribution  of  vessels).     Coats'  Group  III  (coloboma). 

Case  of  Coloboma  of  the  Macula. 
By    Malcolm    L.    Hepburn,    F.R.C.S. 

In  my  opinion,  this  is  a  case  of  a  coloboma  of  the  choroid  in  the  macular 
x'egion.  It  is  difficult  to  justify  the  term  "  coloboma  of  the  macula,"  but 
if  ever  there  was  a  case  of  the  kind  I  think  this  is  one.  By  coloboma 
I  mean  failure  of  development  of  the  choroid  at  the  macula.  Many  cases 
have  been  shown,  described  and  drawn  as  coloboma  which  I  do  not  think 
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have  been  coloboma  at  all,  but  simply  old  inflammatory  scars  of  choroiditis. 
The  points  in  which  the  present  case  differs  from  those  cases  of  inflammation 
are  the  following :  It  has  a  pearly-white  centre,  with  a  definite  ectasia  on 
the  temporal  side  of  the  patch,  and  there  is  a  border  of  pigment  round 
its  edge,  in  the  same  way  as  one  sees  a  slightly  pigmented  border  round  a 
normal  disc,  because  the  choroid  stops  short  at  the  edge  of  the  disc,  and 
a  similar  i^igmented  border  is  seen  in  coloboma  of  the  choroid  in  the 
usual  situation,  where  the  choroid  stops  short  at  the  point  where  it  has 
failed  to  develop.  If  the  present  case  were  an  inflammatory  patch,  I  think 
there  would  be  more  pigment  proliferation  than  is  here  to  be  seen.  True 
coloboma  of  the  choroid  at  the  macula  I  consider  very  rare. 


Demonstration  of  Instruments  enabling  a  Class  to  Examine 
the  Fundus  of  the  Eye  and  to  take  Photographs  of 
the  Interior  of  the  Eye. 

By  Professor  Salomonson  (Amsterdam). 

The  optical  modus  operandi  was  explained  by  a  series  of  photographs 
demonstrated  by  means  of  the  epidiascope.  Polarized  light  passing  into  the 
eye  was  de-polarized  in  the  retina  and  sent  back  in  the  ordinary  state. 
To  counteract  the  incidental  reflections  which  interfered  with  the  clarity  of 
the  image,  he  employed  Nicol  prisms,  aided  by  a  very  small  diaphragm  placed 
at  the  intersecting  paths.     In  the  photographic  instrument  the  reflections  on 
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the  ophthalmoscope  lens  were  eliminated  in  a  ditferent  way.  He  showed 
actual  untouched  photographs  of  choked  disc,  with  tortuous  vessels,  diabetic 
retinitis,  multiple  sclerosis  of  brain  and  spinal  cord,  tumours  of  the  retina,  and 
sclerosis  of  the  brain.  The  subjects  of  sclerosis  of  the  brain  must  be  sought 
for  in  asylums,  as  in  these  patients  there  co-existed  serious  mental  defect. 

Description  of  New  Perimeter. 
By  A.  C.  Hudson,  F.E.C.S. 

The  instrument  is  constructed  with  two  arms,  having  a  radius  respectively 
of  33  cm.  and  100  cm.,  and  united  tangentially  by  means  of  a  horizontal 
tubular  axle   to  a  vertically-disposed   disc   1    metre  in  diameter.     The  single 


carrier  for  the  targets  of  the  two  arms  consists  of  a  flat  strip  of  flexible  metal 
worKing  on  the  posterior  aspect  of  both  arms  behind  a  central  slot  and  com- 
pletely hidden  from  in  front.  From  the  extremities  of  the  carrier  two 
catgut  cords  pass  to  the  axis  of  the  instrument,  through  the  central  axle  to 
the  posterior  surface  of  the  disc,  and  thence  upwards  or  downwards  to  become 
continuous  with  one  another  over  pulleys  above  and  below.     Indicators  on  these 
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vertical  cords  thus  traverse  the  posterior  surface  of  the  disc  in  precise  con- 
formity with  the  movements  of  the  carrier  and  the  targets  borne  by  it.  Using 
a  target  on  one  or  other  arm  as  desired,  the  examiner  is  enabled,  by  recording 
with  chalk  on  the  back  of  the  disc  the  various  positions  of  the  indicator  on 
the  cori'esponding  vertical  cord,  to  map  out  the  whole  field  at  a  distance  of 
one-third  of  a  metre  or  the  central  third  of  the  field  at  a  distance  of  1  metre. 
An  outline  of  the  normal  field  of  each  eye  for  the  shorter  radius  is  engraved 
on  the  back  of  the  disc. 

The  President,  having  invited  criticism  (to  which  there  was  no  response)  said 
the  only  objection  he  knew  of  to  the  instrument  was  the  one  Mr.  Hudson  himself 
pointed  out.  namely,  its  expense.     It  was  a  very  good  and  ingenious  instrument. 


The  Clinical  Significance  of  Deep  Tension  in  the  Eye  in  its 
bearing  on  Glaucoma,  as  Illustrated  by  Rubber  Balloons. 

By  Eaynee  D.  Batten,  M.D. 

My  object  is  to  advance  two  points.  One  is,  a  clinical  symptom  which, 
I  consider,  exists  in  the  eye,  namely,  "deep  tension"  or  "resistance."  The 
other  point  is,  that  the  passive  expansion  which  occurs  in  rubber  balloons 
without  increase  in  pressure,  occurs  also  in  eyes  with  normal  or  siab-normal 
pressures.  It  is  difficult  to  avoid  mixing  up  the  w^ords  "tension"  and 
"pressure;  "  in  the  case  of  the  eyes  there  is  a  tendency  to  employ  them  as 
alternative  terms,  but  the  two  are  distinct.  Part  of  the  experiment  is  to  show" 
that  they  are  not  alternative,  but  two  difi'erent  states. 

For  the  experiment  I  use  two  india-rubber  balloons  of  equal  size  freely 
communicating  with  each  other  and  with  a  manometer.  Eubher  bellows  are 
used  for  pumping  air  into  them.  The  pressure  m  the  two  balloons  is  therefore 
always  equal  throughout  the  experiment.  Air  is  forced  into  the  balloons  and 
the  pressure  raised.  Up  to  a  certain  point  the  expansion  of  the  balloons  and 
their  tension  remain  equal,  but  if  more  air  is  pumped  in  the  elasticity  of  one 
of  the  balloons  gives  way  and  it  expands  while  the  other  contracts  slightly  ; 
at  the  same  time  the  pressure  in  the  manometer  falls  and  continues  to  fall  to  a 
minimum  point  where  it  remains  stationary.  The  pumping  in  of  more  air  does 
not  raise  the  pressure,  so  that  with  the  fall  of  pressure  in  the  manometer  the 
tension  in  the  smaller  balloon  becomes  less,  while  in  the  larger  the  tension 
becomes  greatly  increased,  and  the  difference  in  tension  between  the  two 
balloons  under  equal  pressure  becomes  very  marked. 

The  explanation  of  difference  of  tension  in  the  two  balloons  I  consider  to 
be  two-fold,  viz.  (1)  in  superficial  tension,  (2)  in  deep  tension. 

(1)  The  larger  balloon  feels  harder  because  the  actual  membrane  is  thin  and 
stretched  and  its  true  tension  increases. 

(2)  If  deeper  pressure  is  made  in  the  balloon  a  sense  of  resistance  is  felt, 
due  to  the  fact  that  the  air  cannot  be  pressed  out  of  it  without  raising  the 
pressure  in  the  manometer.  This  resistance  to  deep  pressure  I  propose  to  call 
deep  tension. 

The  smaller  balloon  feels  the  softer  of  the  two,  because  tlie  actual  walls  are 
thicker  and  not  stretched  taut,  so  that  its  true  tension  is  slightly  less  than  in 
the  larger  balloon.  But  if  deeper  pressure  is  made  on  the  balloon  the  whole  of 
its  contents  can  be  pressed  out  without  raising  the  pressure  in  the  manometer. 
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that  is,  there  is  no  deep  tension  or  resistance,  and  hence  the  main  cause  of 
difference  of  tension  in  the  two  balloons. 

When  feehng  the  tension  of  eyes,  the  lightest  touch  of  which  one  is  capable 
is  applied.  Deep  tension  in  the  eye  is  represented  by  the  extent  to  which  an 
eye  will  dimple  to  a  given  pressure.  The  amount  of  this  dimpling  varies  in 
different  eyes.  In  some  the  superficial  tension  is  so  soon  passed  that  there  is 
a  danger  of  mixing  it  up  with  deep  tension.  When  there  is  very  little  fluid  to 
be  pressed  out  of  the  eye  it  gives  rise  to  a  sensation  of  deep  tension,  which 
will  increase,  and  may  merge  into  glaucomatous  tension.  I  regard  it  as  a 
valuable  premonitory  sign  of  glaucoma.  It  does  not,  in  itself,  cause 
glaucoma,  l)ut,  coupled  with  a  fairly  deep  excavated  disc,  it  is  capable  of 
merging  into  glaucoma. 

After  passing  the  critical  point,  expansion  may  take  place  without  rise  of 
pressure ;  the  expansion  goes  on  at  a  rate  something  below  the  normal 
pressure.  That  is  what  probably  sometimes  occurs  in  myopia.  In  those 
cases  of  large  so-called  physiological  cups,  which  go  on  expanding  with  sub- 
normal or  normal  pressure,  this  may  explain  progressive  glaucomatous  cups 
wliere  no  tension  can  be  detected. 

If  deep  tension  and  its  significance  were  more  widely  recognized  it 
should  prove  of  clinical  value,  both  as  a  sign  of  glaucoma  and  in  other 
conditions.     But  it  requires  much  more  study  than  it  has  yet  received. 


DISCUSSION. 

Mr.  I\I.  H.  Whitixg  said  he  gathered  that  the  white  ball  was  made  of  thick  rubber, 
the  black  one  of  thin  i-ubber,  conseqviently  the  fonner  required  a  gi-eater  dilating  force 
than  the  latter.  In  the  experiment,  the  black  ball  became  expanded  as  soon  as  the 
original  resistance  was  overcome,  and  the  pressure  required  to  expand  it  still  further 
became  less  as  it  expanded  ;  the  mercury  in  the  manometer  fell.  But  at  a  certain  stage 
the  limit  of  the  elasticity  of  the  black  ball  was  reached.  On  dimpling  the  black  ball 
one  tried  to  overcome  the  ngidity  w  hich  had  been  reached  in  it ;  it  was  no  longer 
elastic,  but  rigid.  The  white  ball  still  retamed  a  considerable  margin  of  elasticity, 
hence  it  expanded  slightly  and  dimpled,  and  the  tension  appeared  to  be  slight.  He  did 
not,  however,  see  how  it  could  be  contended  that  these  conditions  were  reproduced  m 
the  eye,  because  the  elasticity  of  the  eye  was  so  small,  at  no  one  moment  was  it  capable 
of  much  expansion,  though  after  exposure  to  pressure  for  long  periods  it  did  expand 
with  structural  change.' 

Mr.  Gray  Clegg  thought  that  this  was  a  problem  wliich  concerned  the  physicist ; 
but  if  conclusions  were  to  be  di'awn  by  ophthalmologists  from  Mr.  Batten's  findings,  it 
■svoukl  seem  that  the  tonometer  must  go  by  the  board. 

Mr.  Batten  (in  replj-)  said  he  thought  the  experiment  had  a  definite  relation  to 
jjroblems  met  with  in  the  eye,  althovigh  he  was  aware  the  eye  tissues  were  not  rubber. 
The  membranes  probably  followed  the  same  laws.  He  was  not  insisting  tliat  the  experi- 
ment really  proAed  anything,  but  showed  in  an  exaggerated  fonn  conditions  w hich  he 
thought  did  occur  in  eyes. 


1  Postscrijit- — I  understood  from  Mr.  Batten  that  the  two  hulbs  were,  as  far  as  possible,  similar. 
It  nuist,  then,  be  considered  that  some  accidental  circumstance,  i.e.,  one  not  iiltentiouall.y  included 
in  ^Ir.  Batten's  experiment,  determined  which  bulb  should  expand  first. — M.  H.  W. 
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Variations  in  the  Size  of   the  Physiological  Cup  and 
their  Relation  to  Glaucoma. 

By  Eansom   Pickard,  C.B.,  C.M.G.,  M.S. 

The  variations  in  size  of  the  physiological  cup  are  of  such  importance  in 
dealing  with  questions  of  glaucoma  that  finding  little  or  nothing  on  the  subject 
in  the  books  to  which  I  had  access,  I  resolved  to  investigate  it  myself.  At 
the  Oxford  Ophthalmological  Congress  of  this  year  Mr.  Hugh  Thompson  read 
a  paper  on  the  subject,  but  I  have  not  as  yet  seen  it. 

Method. 

The  cases  were  a  consecutive  series,  no  selection  being  exercised  except  to 
eliminate  all  possible  cases  of  glaucoma  and  other  diseases  affecting  the  disc, 
and  except  that  in  occasional  short  periods  time  did  not  allow  of  the  drawing 
of  the  discs.  It  will  be  seen  that  there  are  objections  to  be  raised  to  the  group 
of  cases  employed,  for  they  came  because  they  had  some  affection  of  the  eyes, 
and  not  because  they  were  part  of  the  average  population. 

It  is,  however,  noteworthy  that  the  total  numbers  dealt  with  in  the  later 
age  groups  correspond  very  closely  with  the  population  age  groups  in  Devon, 
as  shown  by  the  following  table,  except  in  the  76-85  year  group,  which  is  hardly 
more  than  half  its  right  proportion.  Possibly  the  greater  invalidism  of  this 
advanced  age  prevents  them  seeking  advice. 

Table  I. — Comparisox  of  Cases  with  Devox  Population. 


Devon 

Eyes, 

Population 

Years 

Hypermetropic 

ilyopic 

Glaucoma 

Totals 

population 
by  ages 

per  cent, 
of  total 

by  ages, 
total 

46-.55 

12:3 

7 

9 

139 

74,682 

450 

42-5 

.56-65 

67 

(i 

16 

89 

51.464 

290 

29-3 

66-75 

40 

2 

22 

64 

34.993 

20-9 

19-9 

76-85 

11 

0 

3 

14 

14.192 

3-5 

8-0 

Totals 

241                    15 

50 

306 

175.331 

100 

100 

In  the  case  of  those  aged  under  40  glaucoma  is  so  rare  that  the  cases  may 
be  taken  from  this  point  of  view  as  normal.  After  that  age  care  has  to  be 
taken  to  eliminate  possible  cases  of  this  condition.  It  may  fairly  be  stated 
that  the  older  the  patient  the  greater  the  presumption  that  pathological 
changes  have  taken  place  in  the  eyes,  among  which  glaucoma  accounts  for  a 
large  proportion.  Thus,  much  care  must  be  taken  in  the  later  age  periods 
before  a  disc  can  be  pronounced  normal.  Wherever  necessary,  the  tonometer 
for  pressure,  and  the  screen  for  the  field  of  vision  were  employed,  both  the  out- 
line of  the  field  and  the  condition  of  the  blind  spot  being  examined. 

The  disc  and  cup  were  carefully  drawn  of  their  apparent  size  in  the  notes 
of  each  case.  These  were  transferred  by  carbon  paper  to  graph  paper.  No 
attempt  was  made  to  deal  with  these  diagrams  as  they  were  collected,  nor 
until  the  whole  series  to  be  dealt  with  was  obtained,  to  eliminate  any  uncon- 
scious effect  upon  the  drawings  which  a  knowledge  of  the  earlier  results  might 
have.  Care  was  also  taken  not  to  form  a  habit  of  drawing  the  disc  of  one  side, 
e.g.,  the  right,  first,  lest  this  might  result  in  drawing  one  larger  than  it  should 
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be.  The  area  of  each  disc  was  then  measured,  the  results  were  reduced  to  a 
percentage,  100  being  taken  as  the  area  of  the  disc.  In  this  paper  figures  used 
for  cup  areas  must  be  understood  as  percentages  of  the  disc  area  obtained  in 
this  way.     By  this  means  a  method  of  comparison  was  arrived  at  (fig.  1). 

The  cases  were  grouped  in  ten-year  periods,  starting  at  6  to  15  years,  up  to 
from  76  to  85  years  of  age. 

Curves  for  each  age-period  were  formed  by  a  series  of  dots,  each  dot  being 
the  upper  end  of  a  line  equal  to  the  disc  cup  percentage,  the  cups  being  placed 
in  order,  the  shortest  on  the  reader's  left.  Each  curve  is  enclosed  in  a 
parallelogram,  the  height  of  which  represents  the  area  of  the  disc,  the  base 
line  giving  the  number  of  cases  (fig.  2). 

The  following  points  appear : — 

(a)  The  curves  are  fairly  regular,  except  towards  the  higher  end.  That  is, 
a  practically  continuous  series  is  found  in  each  age-period  till  the  exceptionally 
large  cups  are  encountered  w^hen,  as  might  be  expected  from  their  small 
number,  there  are  marked  steps. 

(b)  The  curves  are  not  symmetrical  about  the  median — i.e.,  the  lower 
end  in  several  curves  is  not  convex  to  the  base  line,  though  all  the  higher  ends 
are  more  or  less  concave  to  it.  In  other  words,  the  large  cups  are  not 
balanced  by  very  small  cups. 

(c)  There  is  a  general  tendency  for  the  curves  to  be  at  a  higher  level  with 
successive  age-periods  up  to  65  years,  which  is  shown  by  a  consideration  of 
the  median  and  quartiles  of  each  period. 


Tablk  II. — HyPKioiETHOPic  Casks,  Cip  Areas. 


Olaucoma.all  ages, 

Age-i)Oiiod  in  years 

6-15 

Ui-2.S 

26-35 

3C-45 

40-35 

•56-65 

66-75 

76.8.J 

hypernietropia 
and  myopia 

Smallest  cup 

6 

3 

6 

7 

5 

5 

8 

7 

18 

First  quartile 

10 

14 

14 

13 

15 

17 

15 

— 

32 

Median             

13 

18 

19 

18 

20 

24 

22 

23 

45 

Average           

15 

19 

19 

19 

20 

22 

21 

22 

;            44 

Mode     

9 

16 

19 

16 

20 

26 

24 

25 

^             47 

Second  quartile 

20 

21 

24 

24 

25 

28 

27 

— 

54 

Largest  cup    

43 

49 

36 

.51 

55 

50 

36 

37 

100 

Xuiiiber  of  discs  exam- 

79 

80 

(3H 

117 

123 

67 

■40 

11 

IS 

ined 

id)  The  curve  of  the  66-75  year  period  calls  for  special  consideration.  Its 
quartiles  and  median  are  not  greatly  different  from  those  of  the  56-65  period  ; 
but  beyond  the  second  quartile,  in  ten  cases  there  are  no  cups  with  an  area  of 
over  36,  whereas  in  the  56-65  period  there  are  six  over  that  size  in  a  group  of 
sixteen  cases.  The  number  of  cases  is  too  small  to  make  any  certain  deduc- 
tion, but  it  does  suggest  that  the  extremely  large  discs  tend  to  pass  into  the 
glaucoma  group. 

(e)  The  myopic  cases  have  large  cups,  though  there  ar-e  only  two  groups 
(16-25  years,  and  26-35  years)  in  which  the  largest  myopic  cup  is  not  exceeded 
by  a  hypermetropic  cup.  The  number  of  myopic  cases  is  small,  so  no  attempt 
has  been  made  to  divide  them  except  into  ten-year  periods. 

(/)  A  comparison  with  the  cups  of  glaucoma  cases  observed  in  the  same 
series  of  cases  will  at  once  show  the  generally  higher  level  in  the  glaucoma 
cases,  though  .the  beginning  of  the  glaucoma  curve  is  as  low  as  eighteen. 
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Fig.  1. — Size  of  ciqis  compared  with  discs. 


Number  of  <liscs 
Hyper- 
metropic    Myopic 


0  i 0  )  [C 


20  43 


IS  tl 


24  36 


x;— N 

o 


24  28 


||5         lag       |27       136 


Fig.  2. — Curves  of  cup  areas. 
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Frequency  Polygons. 

The  cases  in  each  ten-year  period  are  grouped  according  to  the  size  of  the 
cups — up  to  10,  11-20,  21-30,  as  shown  in  the  polygons  constructed  from  these 
data.  Myopic  cases  are  placed  at  the  top  of  each  group  and  are  indicated  by 
shading,  so  that  the  influence  of  hypermetropia  can  be  more  easily  singled  out. 
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Fig.  3. — Frequency  polypous  (myopic  groups  shaded). 


It  will  be  seen  that  the  exceptionally  large  cups  are  few.  Attention  should 
be  given  to  the  first  three  columns,  comprising  those  in  which  the  cups  have 
an  area  up  to  30  per  cent. 

In  the  first  column,  those  with  an  area  of  ten  or  under,  there  is  a  marked 
decrease  after  the  6-15  year  period,  a  fairly  constant  number  till  the  forty- 
fifth  year,  then  a  decrease,  very  marked  after  the  fifty-fifth  year. 

Of  the  second  and  third  columns,  areas  of  11-20  and  21-30,  it  will  be  seen 
that  the  third  grows  and  after  the  forty-fifth  year  overtops  the  second  column. 

In  the  remaining  columns  the  numloers  of  cases  are  too  small  to  allow  any 
safe  generalization  to  be  drawn  from  them,  but  there  is  a  tendency  to  have 
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a  smaller  number  of  cases  in  the  groups  up  to  thirty-five  years,  and  a  larger 
number  after  that  time.  This  will  be  seen  more  clearly  if  the  following  table 
is  studied,  in  which  they  are  reduced  to  percentages  : — 

Age-groups 

6-15  years 

16-25  ,, 

26-35  „ 

36-45  „ 

46-55  ,, 

56-65  ,, 

66-75  „ 

The  polygons  also  demonstrate  the  tendency  of  the  excessively  large  cups 
to  disappear,  the  cases  above  30  per  cent,  tending  to  become  concentrated 
in  the  31-40  per  cent,  block. 

While  this  grouping  in  frequency  polygons  supports  the  general  conclusions 
drawn  from  the  curves,  it  shows  more  clearly  than  they  do  the  decrease  in 
number  of  the  smallest  cups  and  the  increase  in  those  of  medium  values  in 
the  successive  age  periods  of  this  series  of  cases. 

If  one  imagines  that  there  is  a  tendency  in  many  cases  to  an  enlargetxient 
of  the  disc  cup,  the  results  would  be  just  what  has  been  found  in  this  investi- 
gation, in  a  proportion  there  would  be  little  or  no  tendency  to  enlargement, 
they  would  remain  small  during  the  whole  lifetime  ;  others,  initially  varying  in 
size,  would  gradually  enlarge  as  life  progressed,  and  pass  in  the  higher  series, 
causing  the  gradual  alterations  just  described. 

Asymmetry. 

An  investigation  was  made  into  the  differences  in  size  shown  by  the  right 
and  left  cups  in  the  same  individual.  A  large  number  have  differences,  which 
may  be  summarized  thus  :  the  majority  of  differences  are  slight,  the  left 
being  usually  larger  than  the  right  ;  a  minority  are  considerable,  and  the  larger 
cup  is  as  likely  to  be  on  one  side  as  on  the  other.  Of  628  discs,  twenty-one 
cups  were  larger  than  their  fellows  by  over  10  per  cent,  of  the  disc  area.  The 
two  largest  differences  observed  were  21  per  cent,  and  28  per  cent,  respectively, 
both  in  patients  under  25  years  of  age. 

Diameters  of  Cups. 

Comparisons  of  the  two  principal  axes  of  the  cups  with  each  other  showed 
that  considerable  variations  existed  within  each  age-group,  but  that  there  were 
no  appreciable  differences  between  the  different  age-groups,  the  vertical  axes 
being  nearly  always  longer. 

It  is  convenient  to  state  here  that  in  the  glaucoma  group  there  is  a  tend- 
ency for  the  axes  to  be  more  nearly  equal  in  the  largest  cups,  presumably  an 
expression  of  the  fact  that  with  a  given  length  of  circumference  a  circle 
contains  the  largest  area,  an  adaptation  to  the  increased  pressure  within 
the  eye. 

The  explanation  of  the  alterations  in  normal  disc  cups  involves  many  diffi- 
culties. An  alteration  in  size  of  a  cavity,  situated  in  a  solid  like  the  sclerotic 
and  filled  by  a  viscous  fluid  such  as  the  vitreous,  might  conceivably  occur 
under  three  conditions  : — 

(l)  No  alteration  in  pressure,  as  in  normal  growth  in  which  the  increase 
in  the  solid  wall  and   the  fluid  contents  keep  exact  pace  with  each  other. 
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Probably  tbe  increase  up  to  the  fifteenth  year  or  a  httle  later  is  an  example  of 
this. 

(2)  Tension  from  without,  as  in  contraction  or  disappearance  of  nerve 
fibres  or  fibrous  tissue.  In  the  present  series  cases  of  this  kind  were  ruled  out, 
but  a  simple  disappearance  of  fibrous  tissue,  such  as  Schnabel's  cavernous 
atrophy,  would  cause  the  cases  to  be  classed  in  the  glaucoma  group. 

(3)  Pressure  from  within  —  i.e.,  pressure  exerted  by  the  vitreous  as  in 
glaucoma. 

The  suggestion  I  have  to  oft'er  is  two-fold  :  that  the  tissues  of  all  discs  are 
not  equally  strong,  and  that  small  increases  of  pressure  acting  on  the  weaker 
discs  over  long  periods  of  time  may  cause  an  enlargement  of  the  cups  in 
these  cases,  but  not  to  the  extent  of  interfering  with  vision.  It  is  to  be  noted 
that,  the  cup  presenting  a  larger  surface  to  the  vitreous  pressure  than  a  portion 
of  the  surface  of  the  disc  equal  to  the  cross  section  of  the  cup  at  the  disc 
surface,  the  vitreous  tension  would  tend  to  enlarge  the  cup  more  than  to 
depress  the  disc  as  a  whole,  so  that  slight  yieldings  would  be  shown  by 
enlargement  of  the  cup,  not  by  depression  of  the  disc  surface. 

Comparison  of  the  Shapes  of  the  Glaucomatous  and 
Physioloc^ical  Cups. 

It  is  convenient  here  to  compare  the  shapes  of  the  glaucomatous  and 
physiological  cups,  for  in  the  former  we  have  a  condition  undoubtedly  due  to 
pressure  from  within. 

No  attempt  was  made  to  include  in  the  investigation  an  accurate  estimate 
of  the  depth  of  tJie  cup,  as  this  is  a  subject  of  much  difficulty  and  introduces 
complications  in  the  estimation  of  results,  and  is  not  so  important  as  the 
fact  whether  the  cup  is  enlarged  in  area  or  no. 


Fig.  4. 

The  shape  of  the  physiological  cup  varies  from  the  tiny  dimple  that  one 
gets  in  the  pseudoneuritis  of  some  hypermetropias,  to  rhe  well-marked  cup 
with  steep  side  with  which  we  are  all  familiar.  Some  physiological  cups  have 
not  vertical  but  decidedly  sloping  sides,  so  that  their  shape  is  conical,  termi- 
nated below  in  cylindrical  form. 

In  dealing  with  cases  of  glaucoma  during  this  investigation  care  w^as  taken 
to  distinguish  between  various  shapes  shown  with  a  view  to  deciding  whether 
the  condition  of  enlarged  glaucomatous  cups  was  an  enlargement  of  the  physio- 
logical cup,  or  superimposed  upon  it.  Conceivably  the  various  forms  of  the 
oup  shown  in  section  in  the  diagi'am  (fig.  4)  might  arise  :  (l)  Being  a  simple 
enlargement  of  the  physiological  cup  ;  (2)  being  a  conical  enlargement  of  it, 
ending  in  a  cylinder ;  and  (3)  the  shallow  cylinder  involving  an  area  of  the 
disc  decidedly  larger  than  that  of  the  physiological  cup,  and  terminated 
abruptly  in  the  latter,  being  superimposed  upon  it.  In  the  cases  of  glaucoma 
which  have  come  under  my  notice  during  this  investigation  it  will  be  seen  from 
the  diagrams  shown  that  a  regular  series  might  be  constructed  from  those  in- 
distinguishable from  rather  large  physiological  cups  to  those  typically  glauco- 
matous and  occupying  nearly  the  whole  of  the  disc.     It  was  exceptional  to  find 
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the  conical  form  as  indicated  in  (2),  and  in  this  group  the  third  form  was  not 
ohserved,  though  it  does  occur  (fig.  5). 

If  this  series  of  glaucomas  be  typical,  it  would  follow  that  the  glaucoma 
cup  is  usually  a  simple  and  symmetrical  enlargement  of  the  physiological  cup, 
that  in  a  smaller  proportion  of  cases  the  conical  enlargement  of  the  cup  is 
added  upon  the  usual  cylindrical  form,  and  that  the  third  form  is  at  least  rare. 

If  it  be  admitted  from  these  drawings  that  the  glaucomatous  cups  are,  in 
the  majority  of  cases,  enlai'gements  of  physiological  cups  caused  by  internal 
pressure,  it  is  fair  to  argue  that  smaller  degrees  of  pressure,  acting  upon  cups 
of  which  the  tissues  are  weak,  will  produce  smaller  degrees  of  enlargement 
without  necessarily  any  deterioration  of  vision,  because  the  pressure  is  not 
sufficiently  great  to  cause  injury  to  the  nerve  fibres.  A  clinical,  though  not  a 
pathological,  analogy  may  be  found  in  the  very  varying  degrees  of  increased 
arterial  tension  which  come  on  frequently  in  middle  life  without  symptoms 
arising  from  it. 


43%         100%, 
V, 

Fig.  -y. — A.  glaaicoma  cups  arranged  to  show  their  growth  from  physiological  cups. 
B,  glaucoma  cups,  conical,  ending  in  cylinder  in  the  depth. 

Very  varying  degrees  of  tension  cause  glaucoma  and  have  very  different 
effects  upon  the  disc.  In  some  cases  a  tension  that  is  easily  borne  by  most 
eyes  will  cause  deep  cupping  and  a  field  of  vision  typically  glaucomatous, 
in  other  cases  a  tension  beyond  the  normal  produces  little  or  no  effect. 
That  is,  pressure  is  not  the  only  factor,  the  resistance  of  the  disc  comes  in, 
it  is  the  correlation  of  these  two  factors  which  decides  the  effect  on  the  size 
of  the  cup. 

It  will  be  seen  that  if  my  suggestion  is  correct  that  the  cause  of  these 
enlarged  cups  is  a  matter  of  pressure  from  within  ;  it  is,  theoretically  at  least, 
including  such  cases  under  glaucoma,  if  this  term  be  held  to  include  all  the 
results  of  pressure.  But  glaucoma  should  not  be  in  my  opinion  so  regarded, 
but  should  include  only  those  cases  in  which  there  is  pressure  sufficient  to 
interfere  with  the  function  of  the  organ.  Thus  an  enlargement  of  the  cup, 
if  unaccompanied  by  any  great  rise  of  pressure  and  without  any  effect  upon 
the  central  vision  or  the  field  of  vision,  should  be  regarded  as  a  physician 
would  regard  cases  of  increased  arterial  pressure  existing  without  symptoms 
'referable  to  it,  in  other  words,  the  enlargement  of  the  cup  is  to  be  reg'arJo(j  as 
a  danger  signal,  but  not  as  glaucoma  if  unaccompanied  by  other  signs  .  / 
glaucoma.  We  should  regard  this  group  of  enlarged  disc  cups  as  providing  the 
material  from  which  some  groups  of  glaucomas  develop.  They  should  be  cases 
in  which  accurate  and  thorough  investigation  should  be'  carried  out  periodically, 
in  which  all  predisposing  causes  should,  as  far  as  ryjbssible,  be  eliminated,  but 
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should  not  yet  be  regarded  as  glaucoma  cases,  for  in  many  of  them  glaucoma 
may  never  develop. 

It  is  acknovpledged  that  the  main  conclusion  of  this  paper,  that  there  is  a 
tendency  for  the  physiological  cup  to  enlarge  as  age  progresses,  cannot  be 
regarded  as  proved  but  merely  inferred.  A  few  cases  carefully  followed 
through  a  series  of  years,  with  accurate  comparisons  of  careful  diagrams, 
would  do  much  more  to  establish  or  refute  this  conclusion  than  deductions 
drawn  in  the  manner  follow^ed  in  this  paper. 

Addendum. 

Since  writing  this  paper  I  have  been  able  to  observe  two  cases  of  enlargement  of 
disc  cups.  One  was  a  girl,  aged  8,  seen  in  January,  1920,  and  again  in  January,  1921. 
At  her  first  visit  the  percentage  size  of  the  disc  cups  were  :  Right  11,  left  10  ;  in  January, 
1921,  the  sizes  were,  right  28,  left  26  ;  an  increase  respectively  of  right  17,  left  16. 
It  is  to  be  noticed  that  the  increase  is  not  symmetrical ;  in  the  right  eye  it  is  mostly 
down  and  in,  in  the  left  down,  in,  and  out.  Asynnnetrical  growth  is  quite  in  harmony 
with  the  suggestion  that  in  young  people  growth  and  not  pressure  is  the  cause  of 
the  increase  in  the  cups. 

The  remaining  case  is  that  of  a  woman,  aged  68,  seen  first  in  July,  1920.  and  again 
in  November,  1920.  The  disc  cup  percentages  at  her  first  visit  were,  right  23,  left  24  ; 
at  the  second  visit,  right  23,  left  50,  an  increase  of  26  per  cent,  in  the  left ;  when  there 
was  in  that  eye  slight  increase  in  tension,  slight  general  contraction  of  the  field  and 
notching  above,  diminution  of  vision  from  %  (3)  to  f  (5),  but  no  enlargement  of  the  blind 
spot.  As  a  fine  spicule  of  opacity  has  developed  in  the  lens,  much  emphasis  cannot  be 
placed  on  the  diminution  of  central  vision  ;  but  the  tension  and  outline  of  the  field 
justify  the  diagnosis  of  this  case  as  one  of  early  recent  glaucoma  in  which  the  enlarge- 
ment of  the  cup  has  actually  been  observed. 

DISCUSSION. 

Mr.  A.  Hugh  Thompsok  said  that  this  paper  tended  to  support  the  view  that  there 

was  a  distinct  relation  between  a  large  physiological   cup   and  a    glaucomatous  cup. 

AVhere  there  was  undoubted  glaucoma  in  one  eye  he  had  more  than  once  noticed  a  large 

overlapping  physiological  cup  in  the  other   eye  ;    and  one   knew  that  where   ordmary 

glaucoma  had  occurred  in  one  eye  the  chance  of  it  occurring  in  the  other  eye  was  great. 

With  regard  to  the  mode  in  which  physiological  cups  were  changed  into  glaucomatous 

Clips,  he  was  interested  in  Mr.  Pickard's  suggestion  that  it  was  due  to  pressure  from 

within  on  the  lamina  cribrosa,  as  the  lamina  cribrosa  exerted  unequal  resistance  to  that 

pressure,  thus    causing    an    alteration    in    the   shape   of  the  physiological   cup.      That 

accorded  with  his  own  idea,  and  he  believed  Colonel  Elliot  had  noted  the  same  thing  in 

his  book.     But  he  would  join  issue  with  Mr.  Pickard  when    he  said  that  the  majority  of 

glai;coma  cases  w^ere  caused  in  this  way.     The  speaker's  view  was  that  these  cases  were 

decidedly  exceptional.       The  ordinary  glaucoma  was  the  glaucoma  of  the  text-books,  in 

which  the  glaucoma  cup  began  at  the  margin  of  the  disc.     And,  in  this  connexion,  he 

suggested  that  the  author  did  not  sufficiently  chstinguish  between  what  he  called  the 

conical — the  ordinary  shallow  cup  w^hich  most  discs  showed — and  the    perpendicular 

cup,  which,  in  his  experience,  was  very  often  overlapping,  so  that  vessels  could  be  seen 

to  come  to  the  edge  of  the  cup  and   then  disappear,  appearing  again  on  the   lamina 

cribrosa  ;  they  could  not  be  traced  along  their  whole  course.     His  experience  had  taught 

him  to  re^arrl  asTl^e  dangerous  cases  those  with  a  large  overlapping  physiological  cup, 

not  tfc<5  conical  cup'ipases. 

^  \ 

..'  ■    Mr.  Rayner  BattEsiN  said  that  what  was  required  was  some  method  of  recording 

/        the  cases  of  central  cujjpm^g;  the  recording  of  the  area  alone  did  not  meet  the  want. 
,  /  The  so-called   physiologica,!   cu^js  which  he   regarded   as    dangerous    were    those  of    a 

/  particular  shape  and  distrilpution  ;  the  actual  central  cup  he  looked  upon  as  compara- 

tively innocent ;  it  became  IdaiVerous  when  it  got  up  to  the  margin.     AMiile  it  remained 
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in  the  centre  it  could  almost  be  considered  as  Nature's  trephine  hole.  Nearly  all  the 
cups  in  Mr.  Piclvard's  cases  appeared  to  have  been  central.  The  cups  with  which  the 
speaker  was  familiar  came  quietly  up  to  the  temporal  side  and  expanded  from  there ; 
they  rarely  occurred  on  the  nasal  side.  One  reason  for  his  bringing  forward  the  rubber 
balloon  experiment  was  to  show  that  passive  expansion  could  take  place  without  increased 
pressure  to  account  for  the  growth  of  a  physiological  cup.  He  agreed  with  Mr.  Pickard 
that  there  were  preliminary  or  premonitary  signs  of  glaucoma,  and  those  should  be 
known.  Wlien  there  was  a  large  physiological  cup  and  deep  tension  was  eUcited  then 
the  margin  between  that  and  actual  glaucoma  was  very  small.  It  was  not  as  yet 
actual  glaucoma,  there  might  be  no  tension  ;  but  when  deep  tension  was  increased  and 
the  cup  was  large  glaucoma  might  easily  supervene. 

Mr.  M.  S.  Mayou  said  the  histology  of  the  two  forms  of  cupping  was  entirely 
different  and  could  have  no  relation  to  each  other.  The  phj'siological  cup  was  merely 
the  cone  of  nerve  fibres  passing  into  the  nerve,  whereas  the  glaucomatous  cup  was 
formed  by  the  pushing  back  of  the  whole  lamina  cribrosa.  In  the  latter  one  would 
always  expect  a  steep-sided  cup,  and  in  advanced  cases  in  sections  of  the  disc  one  could 
see  the  cup  bulging  out  under  the  sclera  on  either  side.  True  cupping  in  contra- 
distinction to  pliysiological  cupping  was  not  only  dependent  on  the  intra-ocular 
tension,  but  also  on  the  support  given  by  tlie  nerve  fibres  as  they  passed  tlirough  the 
lamina  cribrosa.  In  anencephaly,  in  whicli  there  were  no  nerve  fibres,  one  found 
a  large  cup  with  no  intra-ocular  tension,  because  it  was  unsupported.  If  optic  atrophy 
occurred  in  infants  the  lamina  cribrosa  would  yield  witli  normal  pressure  and  cu]3ping 
would  result.  '  He  thought  that,  clinically,  one  could  not  say  for  certain  judging  by  the 
appearance  of  the  disc  alone  that  a  given  case  was  one  of  glaucoma  witliout  the 
confirmatory  evidence  of  the  fields  of  vision,  etc.,  but  if  the  cup  went  vip  to  the  margin 
of  the  disc  there  was  more  than  a  strong  probability  of  its  being  of  that  nature. 

Mr.  N.  Bishop  Harman  asked  whether  it  was  not  necessary  to  take  into  account 
possible  variations  in  the  size  of  the  optic  disc.  If  it  were  assumed  that  the  optic 
nerve  fibres  were  more  or  less  constant  in  bulk,  and  if  the  optic  nerve  opening  in  tlie 
sclera  were  larger  in  one  eye  tlian  in  another,  there  must  be  a  space  in  this  opening 
which  was  not  filled  up  by  the  nerve  fibres.  Tliis  he  thought,  was  tlie  cause  of  the 
physiological  cup,  and  lie  conceived  tliat  the  cup  varied  with  the  size  of  the  opening  in 
the  sclera.  It  was  difficult  to  make  up  one's  mind  as  to  whether  two  discs  were  of  the 
same  size  ;  he  had  many  times  tried  to  take  measurements,  but  liad  never  convinced 
himself  he  had  obtained  a  proper  representation  as  to  this,  owing  to  the  difficulty 
presented  by  differences  of  refraction.  Certainly  there  was  a  difference  in  the  kind  of 
case  of  which  Mr.  Mayou  spoke.  And  if,  in  a  gross  pathological  condition,  there  was 
such  a  feature,  it  was  probably  present,  in  less  degree,  in  normal  eyes.  Had  Mr. 
Pickard  endeavoured  to  measure  the  discs  in  the  eyes  he  had  examined  and  could  he 
give  information  on  the  point  ?  If  it  were  held  that  the  physiological  cup  was  definitely 
related  to  the  size  of  the  scleral  opening,  then  its  significance  was  anatomical  rather  than 
pathological. 

Mr.  Pickard  (in  reply)  said  that  evidently  the  opinions  of  tliose  who  had  discussed 
the  paper  were  against  his  contention  that  the  majority  of  cases,  in  the  early  stages, 
arose  out  of  the  physiological  cup.  In  this  series  he  liad  worked  minutely  at  the 
matter  with  the  object  of  finding  borderline  cases ;  it  seemed  that  it  was  in  that 
direction  one  liad  to  work  to  find  out  tlie  real  cause  of  glaucoma.  He  had  set  forth  a 
graduated  series  of  cases  arising  from  the  physiological  cup,  and  they  were  carefully 
explored.  He  admitted  that  some  of  the  cases  were  only  slight.  As  to  whether  the 
glaucoma  cup  usually  started  at  the  margin,  whether  it  was  a  depression  of  the  whole 
disc,  or  whether  it  began  in  the  physiological  cup,  with  or  without  a  cone,  he  could  only 
say  he  had  drawn  the  discs  with  extreme  care,  much  to  his  own  instruction,  and  he  had 
been  struck  by  the  large  number  which  arose  as,  apparently,  simple  enlargements  of  the 
physiological  cup,  not  as  depressions  of  the  whole  disc.  In  this  paper  he  liad  considered 
the  shape  of  the  disc,  he  had  not  gone  into  the  mechanism  of  causation.  Ophthalmo- 
logists became  biased  towards  the  belief  in  the  depression  of  the  whole  disc  because  of 
the  number  of  advanced  cases  which  came  before  them.     It  vixs  in  the  early,  slight,  cases 
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one  could  see  the  condition  of  glaucoma  originating  as  an  enlargement  of  the  ordinary 
pliysiological  cup.  He  did  not  contend  that  this  accounted  for  the  majority  of  cases  of 
glaucoma,  but  for  a  certain  group.  The  enlargement  was  usually  towards  the  temporal 
side,  but  this  was  not  constant.  The  question  raised  by  Mr.  Bishop  Harman  was  a  very 
interesting  but  difficult  one.  namely,  as  to  the  variations  in  the  size  of  the  disc.  There 
\\  as  certainly  much  variation.  Members  knew  the  huge  discs  sometimes  met  with  in 
myopia ;  that  apparent  size  was  a  matter  of  refraction,  but  he  had  seen  fairly  high 
myopia  with  apparently  small  discs.  The  shape  of  the  disc  was  usuiilly  drawn  as  a  very 
nice  oval,  or  approaching  a  regular  circle.  But  that  was  unusual.  There  was  much 
variation  in  shape.  The  absolute  size  was  a  mathematical  problem,  and  he  did  not  feel 
capable  of  dealing  with  it  adequately  from  that  side.  That  was  why  in  delineating  the 
cups  he  had  recourse  to  percentages,  rather  than  to  absolute  dimensions. 
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Commotio  Retinse  with  Extreme  CEdema/ 

By  F.  Arnold  Williamson,  F.R.C.S. 

C.  R.,  MALE,  aged  15,  van  guard  ;  duration  of  disease,  f  ve  days. 

History  of  case  :  Received  a  blow  in  right  eye  from  a  hanging  piece  of 
rope  six  days  ago  while  in  some  swings,  and  vision  in  right  eye  was  imme- 
diately lost.  First  seen  by  me  four  days  ago,  since  when  oedema  has  slightly 
subsided. 

Points  of  special  interest :  Disc  outline  obscured,  vessels  partially  hidden 
by  folds  of  cedematous  retina.  Highest  point  of  disc  +3'5  D.,  general  retina 
+  1'5  D.  Macula  reddish  brown  colour,  perimacular  region  occupied  by  white 
area,  similar  to  that  seen  in  embolism  of  the  central  artery.  Two  horizontal 
folds  are  present,  one  running  through  the  macula,  the  other  a  little  below. 
A  short  distance  down  and  in  from  macula  are  a  few  small  haemorrhages. 
The  condition  of  the  fundus  would  suggest  a  rupture  of  an  artery. 

DISCUSSION. 

Mr.  J.  B.  Lawford  said  the  case  was  interesting^  because  so  unusual.  He  had 
never  seen  such  an  appearance  directly  resulting  from  injur\-,  in  fact  lie  liad  been 
wondering  whether  the  occurrence  of  the  injury  was  a  mere  coincidence.  But  the 
liistorv  had  sucli  definite  association  with  the  blow  :  the  eye  being  discovered  to  be 
siglitless,  or  nearlv  so,  innnediately  after  the  injury,  that  this  was  difficult  to  maintain. 
He  did  not  think  a  vessel  of  any  considerable  size  had  been  ruptured,  otherwise  Inemoi- 
rhage  would  have  been  visible.  The  amount  of  change  in  the  retina,  especially  the 
folding,  was  remarkable. 

Mr.  Leslie  Paton  said  he  first  saw  this  case  with  Mr.  Williamson  three  days 
before,  and  was  at  once  struck  with  its  resemblance  to  an  eiubolism  of  the  central 
retinal  artery.  The  white  area  was  then  even  more  extensive,  and  the  spot  on  the 
macula  was  of  cherry-red  colour.  He  was  anxious  for  members  to  see  it,  because  it 
seemed  to  suggest  there  might  be  some  block  of  a  vessel  as  a  result  of  the  concussion. 
He  had  never  seen  so  much  (edema  result  from  simple  commotio  retina-.  In  a  case 
shown  some  years  ago  of  rupture  of  the  optic  nerve,  there  was  retinal  cfdema,  even 
more  extensive  than  in  this  case.  He  thought  it  possilile  there  might  have  been  a 
tearing  through  the  nerve  in  this  case,  which  had  affected  some  vessel,  but  the  lia-mor- 
vJiage  from  it  had  not  come  to  the  front.  He  asked  whether  those  who  had  been 
observing  war  cases  had  seen  such  an  injury  to  the  ej^e  followed  by  extreme  (edema, 
i.e.,  without  a  vascular  complication  such  as  rupture  of  an  artery  or  an  embolism. 

Dr.  George  Mackay  (Edinburgh)  said  he  had  rarely,  if  ever,  seen  such  an  intense 
retinal  (Bdema  following  injury.  He  had  recently  under  his  care  a  case  of  concussion 
of  the  retina  in  a  young  lady  whose  eye  had  been  struck  by  the  brass  knob  of  a  fire- 
screen. The  retinal  (edema,  however,  in  that  case  was  only  slight,  though  sufficient  to 
produce  an  approximately  quadrantic  partial  scotoma  iipwards.  The  macula  was  not 
involved  and  direct  vision  remained  unimpaired.     A  month  later  the  ledema  and  the 
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scotoma  had  cleaved  up,  only  a  fairly  large  capillary  hemorrhage — previously  screened 
by  the  oedema  and  situated  close  to  a  vena  vorticosa — remained  to  indicate  the  seat  of 
the  injiuy.  Mr.  Paton's  suggestion  seemed  veiy  reasonable  that,  in  the  case  exhibited, 
the  textures  had  been  torn  behind  the  plane  made  visible  by  the  ophthalmoscope, 
causing  rupture  and  thrombosis  of  the  vessels  and  blocking  of  the  lymphatics. 

Artificial  Eye  and  Lids  attached  to  a  Spectacle  Frame. 
By  M.  W.  B.  Oliver  and  T.  Jackson. 

Gunshot  wound  of  right  eye  January  1,  1915.  Considerable  damage  to 
lids,  and  the  right  eye  was  excised.  Three  operations  were  performed  in  order 
to  make  a  socket  which  would  hold  an  artificial  eye,  but  none  of  these  were 
successful,  the  socket  ^\as  therefore  excised  and  the  lids  closed,  and  artificial 
eye  and  lids  attached  to  a  spectacle  frame. 

DISCUSSION. 

The  President  said  the  method  was  of  extraordinary  interest  from  the  aesthetic 
standpoint,  because  looking  at  the  man  from  a  fair  distance  one  did  not  detect  that  there 
was  anything  the  matter  with  him.  The  exhibitors  had  shown  ingenuity,  the  issue  of 
the  plastic  operations  had  been  most  successful,  and  the  manner  in  which  they  had 
sminoimted  the  inevitable  seairing  associated  with  these  operations  was  striking. 

Mr.  J.  B.  Lawford,  expressing  the  interest  attaching  to  this  exhibit,  said  that  such 
cases  did  not  often  come  under  notice  in  civil  life,  but  about  twenty  years  ago  he  had  a 
]jatient  under  his  care  at  St.  Thomas's  Hospital,  a  girl  aged  about  20,  one  of  whose 
orbits  he  had  to  exenterate.  She  was,  naturally,  anxious  to  have  her  appearance 
improved,  and  he  had  a  similar  apparatus  to  that  now  sho%\ni  made  for  her  at  Bir- 
mingham, and  she  wore  it  during  the  remainder  of  her  life.  It  was  a  case  of  tiunour, 
which  became  disseminated.  She  died  about  two  years  after  the  first  operation.  The 
apparatus  was  extremely  well  made,  and  the  colouring  was  veiy  natural. 

Mr.  .Jackson  (who  was  responsible  for  the  workmanship)  said  it  was  a  very  com- 
plicated procedure.  A  plaster  cast  was  first  taken  of  the  patient's  face,  and  the  deformed 
side  was  built  up  in  plasticine  to  coiTespond  with  the  normal  side.  An  overcast  of  the 
l)art  to  be  restored  was  taken  in  plaster,  and  a  wax  constiiicted  of  the  part.  This  wax 
was  next  imbedded  in  investing  material,  and  bj'  some  casting  apparatus  the  part  cast 
in  silver.  This  formed  the  mask.  This  part  was  tried  in  position  on  the  patient  and  the 
relative  position  of  the  glasses  obtained.  The  artificial  eye  was  held  in  position  by 
a  soldered  metal  cup  and  the  glasses  fixed  to  the  mask.  There  remained  only  the 
painting  to  complete  the  work.  It  was  of  considerable  advantage  to  have  the  mask  as 
small  as  possible  ;  if  the  mask  involved  a  large  portion  of  the  clieek  any  movements 
raised  the  prosthesis  and  showed  the  edges. 

Rare    Condition  of  Optic  Disc,   (?)  Coloboma. 
By  Reginald  Thorpe. 

Patient,  a  boy  aged  5.  I  have  sent  the  case  up  in  the  hope  of  eliciting 
opinions  of  members  of  the  Section  concerning  its  precise  nature.  There  is  no 
history  which  can  throw  any  light  on  the  condition.  I  suggest  that  a  pre-natal 
inflammation  has  interfered  with  the  development  of  the  disc.  The  labour  was 
normal,  chloroform  was  not  administered,  nor  any  instruments  used  in  the 
delivery  of  the  child  at  birth. 
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DISCUSSION. 

Mr.  Leslie  1'ATON  suggested  that  the  case  shonld  be  watched,  and  brought  again 
in  a  year  or  two,  to  see  whether  by  that  time  it  had  come  to  resemble  the  case  shown 
by  Major  Carruthers  two  or  three  j^ears  ago,  or  the  other  which  he  (the  speaker)  showed 
eighteen  months  ago.  In  both  of  these  the  condition  was  more  defined  on  inspection. 
There  was  still  some  doubt  as  to  the  nature  of  these  cases.  In  his  own  case  nothing 
had  occm-red  since  to  throw  any  light  on  causation. 

Mr.  J.  H.  Fisher  said  it  did  not  appear  to  him  like  a  developmental  condition.  He 
had  no  knowledge  as  to  the  kind  of  confinement  the  mother  had,  but  the  condition  might 
be  due  to  a  birth  injury.  Pigmentary  changes  seemed  to  extend  far  into  the  retina  ; 
such  changes  were  unlike  any  developmental  abnormality,  but  might  be  explained  on 
the  hypothesis  of  a  causation  of  posterior  cihary  vessels  around  the  porus  opticus. 

Illuminated  Needle-holder  with  Corneal  Loop  attached. 
By  Basil  T.  Lang,  F.E.C.S. 

This  is  designed  for  use  when  one  has  no  assistant.  The  corneal  loop 
is  focused  on  to  the  end  of  the  needle,  spud  or  gouge,  and  the  light  directed  to 
the  same  spot.  One  thus  obtains  good  illumination  and  definition  of  the 
foreign  body  and  its  surroundings,  which  make  its  removal  an  easy  matter.  If 
the  needle,  spud  or  gouge  be  removed,  the  instrument  can  conveniently  be  used 
for  examining  the  cornea.  When  I  showed  it  to  Mr.  Holmes  Spicer,  he 
suggested  that  the  instrument  might  also  be  used  as  a  transilluminator,  and 
Mr.  Baxter  (of  Messrs.  Weiss)  has  succeeded  in  accomplishing  this. 

A    New    Form    of    Scotometer. 

By  Basil  T.  Lang,  F.E.C.S. 

This  scotometer  differs  from  others  in  that  it  enables  the  surgeon  to  watch 
the  patient  while  he  is  plotting  out  the  scotoma  and  also  allows  of  the 
examination  of  the  scotoma  so  plotted  out  without  disturbance  of  the  chart  or 
screen  or  background. 

The  whole  apparatus  packed  into  a  portable  box  36  cm.  by  30  cm.  by 
8  cm.,  the  lid  of  which  lifts  up  to  form  the  background,  the  chin  rest 
being  mounted  on  the  opposite  side.  The  chart  is  fixed  on  the  back  of  the 
lid,  out  of '  sight  of  the  patient.  The  object  holder  consists  in  a  handle 
mounted  on  a  flat  metal  ring  through  which  a  pricker,  attached  to  a  spring, 
operates.  Tlie  arrangement  is  shown  in  the  figure  (p.  44).  On  this  ring  is 
mounted  a  wooden  arm  some  30  cm.  long.  At  the  end  of  this  arm  the  object 
holder  proper  is  hinged,  and  so  arranged  that  the  object  is  lying  just  in  front 
of  and  about  2  cm.  distant  from  the  point  of  the  pricker. 

In  use,  the  object  holder  is  passed  over  the  edge  of  the  lid,  and  the  flat  ring 
pressed  against  the  surface  of  the  paper,  on  whicli  it  slips  smoothly.  Pressure 
with  the  thumb  of  the  hand  holding  the  handle  on  tlie  pricker  will  thus 
mark  the  chart  on  the  back  of  the  board  at  a  point  exactly  corresponding  to 
the  position  of  the  object. 

The  patient  looks  at  the  target.  The  object  is  moved  until  the  edge  uf 
the  scotoma  is  determined,  when  its  position  is  marked.  It  will  be  noticed 
that  the  target  may  be  moved  to  the  right  or  to  the  left.     Most  investigations 

Ju  -Op  la 


44 


Lang :    A  Neio  Form  of  Scotomefer 


are  carried  out  in  the  neighbourhood  of  the  bhnd  spot.  If  therefore  the  left 
eye  is  being  investigated  the  chin  rest  and  the  target  are  both  moved  to  the 
right  hand  side  as  in  the  diagram.  The  blind  spot  thus  falls  at  or  near  the 
centre  of  the  board.  Any  piece  of  thin  paper  is  used  as  a  chart.  Ordinary 
typewriting  paper  is  quite  suitable.  It  is  pinned  on  to  the  back  of  the  board, 
and  before  the  scotoma  is  plotted  out  the  position  of  the  central  fixation  point 
— i.e.,  the  target — -is  marked  by  moving  the  handle  until  the  object  is  lying  over 
the  target  and  then  marking  the  chart.  It  is  convenient  to  put  a  pencil  ring 
around  this  mark. 

When  the  examination  of  the  scotoma  is  complete,  tlie  object  is  removed, 
and  the  scotoma  inspected  before  the  chart  is  removed.  It  not  infrequently 
happens  that  the  surgeon  has  left  so  large  a  gap  between  two  observations  that 
he  is  not  justified  in  assuming  that  a  straight  line  joining  them  represents  the 


limits  of  the  scotoma.  He  therefore  has  to  determine  the  margin  of  the 
scotoma  at  some  intermediate  point.  He  replaces  the  object  holder,  finds 
the  desired  area  by  examining  the  chart  through  the  hole  in  the  flat  ring,  and 
moves  the  object  until  the  pricker  is  midway  between  the  two  previously 
observed  points.  He  now  transfers  his  attention  to  the  patient,  and  moving 
the  object  in  the  appropriate  direction  determines  the  position  of  the  margin 
accurately. 

A  piece  of  card  is  provided  with  the  scotometer  on  which  concentric  circles 
are  drawn,  5  of  arc  apart.  The  chart  is  laid  on  this  card  with  the  ringed 
mark  representing  the  central  fixation  point  over  the  centre  of  the  circles,  and 
the  circles  near  the  scotoma  pencilled  in.  In  doing  this,  the  surface  of  the 
paper  that  was  nearest  the  patient  must  be  uppermost,  as  of  course  all  fields 
are  drawn  as  seen  by  the  patient  and  as  never  viewed  by  the  surgeon. 
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Scotometry. 
By  Basil  T.  Lancx,  F.E.C.S. 

When  I  was  asked  to  read  a  paper  on  "  Scotometry,"  I  began  to  ask 
myself  what  were  the  limits  of  the  subject,  and  how  it  differed  from  perimetry. 
In  scotometry  one  is  concerned  with  scotomata,  that  is,  more  or  less  blind 
areas  surrounded  by  more  or  less  healthy,  seeing,  retina.  The  term  is  applied, 
I  believe,  by  common  consent,  to  the  investigations  of  those  areas  near  the 
fixation  point,  within  30°  to  40°  of  it. 

It  differs  from  perimetry  in  no  respect  other  than  that  it  involves  a  more 
detailed  investigation. 

Two  types  of  scotoma  are  recognized — absolute,  when  an  area  of  the 
retina  is  quite  inappreciative  of  all  light,  and  relative,  when,  although  it  can 
appreciate  brightly  illuminated  white  objects,  it  is  inappreciative  of  certain 
colours  or  grey,  or  even,  on  occasion,  of  white  objects  if  the  illumination  be 
sufficiently  reduced. 

In  determining  the  size  of  a  scotoma,  various  points  have  to  be  considered. 
These  are : — 

(1)  Illumination. 

(2)  Colour  of  the  object. 

(3)  Colour  of  the  background. 

(4)  Size, of  the  object. 

(5)  Eate  of  movement  of  the  object. 

(6)  Distance  of  the  object. 

(7)  Scale  and  size  of  the  chart. 

(8)  Method  of  making  the  observations. 

(9)  Influence  of  the  patient's  refractive  error. 

(l)  The  Intensity  and  Colour  of  the  llluviinatlon  are  important. — One 
desires  to  find  out  if  any  part  of  the  retina  is  even  only  partially  insensitive  to 
light.  If  quite  a  small  object  be  very  brilliantly  illuminated  it  may  be  quite 
possible  for  it  to  be  seen  over  an  area  in  which  a  much  larger,  but  poorly 
illuminated,  object  may  be  invisible.  The  light  should  not  therefore  be  too 
intense.  Direct  bright  sunlight  should  be  avoided.  Indirect  sunlight  and 
daylight  vary  in  intensity  from  day  to  day,  and  in  colour  from  season  to 
season.  Thus  a  scotoma  might  be  found  to  vary  from  time  to  time  with 
varying  intensity  and  colour  of  light  when,  in  reality,  it  is  of  unaltering  size 
if  examined  under  strictly  comparable  conditions.  No  standard  of  artificial 
illumination  has  yet  been  agreed  upon,  but  the  light  from  a  single  carbon 
filament  lamp,  such  as  is  used  in  ophthalmoscopic  examinations,  half  a  metre 
from  the  object  is  found  to  be  fairly  satisfactory  as  long  as  the  lamp  is  new. 
The  great  disadvantage  of  all  forms  of  carbon  filament  lamp,  however,  is  that 
they  alter  rapidly  both  in  colour  and  intensity  after  only  a  few  hundred  hours 
of  burning.  Eecently  two  lamps  standardized  as  to  colour  have  appeared  on 
the  market.  I  refer  to  the  Sheringham  Daylight  Lamp  and  the  Chance 
Daylight  Glass.  They  both  employ  gas-filled  (so-called  "half-watt")  lamps, 
and  by  correcting  this  light  each  produces  what  is  substantially  daylight. 
The  difiiculty  in  employing  either  will  be  in  keeping  the  light  intensity 
sufficiently  low.  One  probably  does  not  require  more  than  20  to  30  candle- 
power,  and  it  may  possibly  be  necessary,  until  smaller  gas-filled  lamps  are 
made,  to  place  the  lamps  at  some  considerable  distance  from  the  object  or  to 
employ  small  white  surfaces  to  reflect  only  a  portion  of  the  light. 
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(2)  The  Colour  of  the  Object  is  Important. — Green  is  less  easily  seen  than 
red,  and  red  than  blue,  and  blue  than  white.  Green  may  appear  to  change 
colour  into  yellow  or  grey,  and  thereby  demonstrate,  even  when  using  a 
comparatively  large  object,  a  change  in  retinal  sensitiveness  which,  had  white 
been  employed,  could  only  be  discovered  by  using  quite  a  small  object  and 
then  only  if  in  a  dull  light,  and  possibly  not  even  then.  When  using  a  red 
object,  the  intelligent  patient  may  observe  that  the  intensity  of  the  colour 
itself  may  vary  in  different  parts  of  the  field,  even  though  the  object  itself 
does  not  become  invisible. 

(3)  Background. — There  should  be  a  marked  contrast  between  the  colour 
of  the  object  and  the  background.  This  may  conveniently  be  black  or  grey. 
It  should  not  reflect  any  light.  Some  surgeons  use  a  white  background  and  a 
black  object.  This  method  works  admirably  for  plotting  out  the  blind  spot, 
but  difficulties  arise  as  soon  as  attempts  are  made  to  determine  the  size  of  a 
relative  scotoma.  A  green  object,  invisible  on  a  black  background,  becomes  a 
black  object  on  the  white  background.  Further,  the  handle  on  which  the 
object  is  mounted,  unless  exquisitely  white,  is  very  obvious  against  the 
background  and  may  throw  a  shadow.  Complications  arise  in  dealing  with  a 
relative  scotoma,  in  that  the  retina  may  become  partially  fatigued  and  the 
result  obtained  may  not  be  comparable  with  that  found  when  a  black  back- 
ground is  used. 

(4)  The  size  of  the  object  should  be  measured  in  terms  of  the  angle  that 
it  subtends  and  not  by  the  length  of  its  edge,  otherwise  a  comparison  of  the 
results  obtained  by  different  observers  working  at  different  distances  is 
difficult.  Some  observers  state  that  half  a  degree  should  be  the  smallest  size 
used.  If  one  only  uses  this  large  size  and  does  not  also  go  over  the  field  witli 
a  coloured  object,  one  will  almost  certainly  fail  to  find  a  small  scotoma.  The 
object  in  an  Elliot  scotometer  subtends  about  an  eighth  of  a  degree  and  is 
certainly  not  too  small. 

(5)  Bate  of  Movement  of  the  Object.- — This  is  a  matter  of  utmost  impor- 
tance— of  a  great  deal  more  importance  than  is  usually  accorded  to  it.  If  the 
surgeon  is  anxious  to  discover  areas  that  are  possibly  only  slightly  less 
sensitive  to  light,  the  patient  must  be  given  time  to  consider  and  make  up  his 
mind  as  to  whether  the  object  does  change  in  appearance  or  colour.  If,  when 
employing  similarly  coloured  objects  subtending  the  same  angle,  different 
results  are  obtained  when  working  at  different  distances,  as  for  example  with  a 
Bjerrum  screen  at  two  metres  and  a  perimeter  at  33  cm.,  the  principal,  if  not 
the  only,  reason  for  the  discrepancy  is  the  difference  in  the  speed  with  which 
the  object  is  moved  in  the  two  cases.  It  will  be  noticed  that  most  surgeons 
move  the  object  when  working  with  a  Bjerrum  screen,  at  two  metres,  not  more 
than  4  to  8  cm.  a  second,  that  is  1  to  2'  a  second.  In  order  to  obtain  com- 
parable results  when  working  with  a  perimeter,  it  is  essential  that  the  image 
of  the  object  should  pass  across  the  retina  at  substantially  the  same  speed. 
This  means  that  the  object  should  be  moved  at  not  more  than  one-sixth  of  the 
speed  ;  that  is,  about  1  cm.  per  second  along  the  perimeter  arm.  In  order  to 
attain  this,  the  handle  of  the  ordinary  McHardy  perimeter  requires  to  be 
turned  at  about  the  same  rate  as  the  second  hand  of  a  watch.  It  will  be 
admitted  that  it  is  rare  for  this  precaution  to  be  taken,  and  that  usually  when 
attempts  are  made  to  plot  out  a  scotoma  with  a  perimeter,  the  process  is  a  less 
leisurely  one  than  when  a  Bjerrum  screen  is  employed.  No  standards  of 
speed  have  been  established.  But  they  should  be.  The  statement  that 
no    scotoma    is    present  should  always    be  qualified    by  giving  the  size  and 
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colour  of  the   object   employed   and  the   approximate  speed  at  which  it  was 
moved. 

(6)  The  distance  at  which  the  observations  are  best  made  is  a  most 
controversial  topic.  Some  aver  that  the  nearer  the  object  is  to  the  patient's 
eye  the  better.  Others  consider  that  it  is  only  by  working  at  two  metres  or 
more  that  really  accurate  observations  are  made.  Subject  to  the  conditions 
imder  which  the  observations  are  made  being  comparable,  it  is  quite  unim- 
portant at  what  distance  the  object  is  from  the  patient,  always  excepting  that 
it  should  not  be  too  near.  It  is  probable  that  if  it  be  nearer  than  33  cm.  it  is 
disadvantageous.  The  object  is  of  necessity  small  and  it  is  obvious  that  tlie 
patient  should  have  a  clear  sharp  image  of  it  on  his  retina.  He  should 
therefore  wear  glasses  to  correct  any  refractive  error  he  may  have,  with  a 
suitable  addition  if  he  be  presbyopic.  Many  of  these  patients  are  presbyopic 
and  their  reading  glasses  will  not  enable  them  to  read  at  a  distance  nearer  than 
33  cm.  It  is  difficult  to  get  a  patient  to  keep  a  trial  frame  and  lens  in  place 
while  taking  out  a  scotoma,  and  therefore  difficult  to  correct  for  an  object 
nearer  than  his  reading  distance.  For  these  reasons  it  is  undesirable  to  work 
nearer  than  33  cm.  Not  infrequently  it  will  happen  that  one  requires  to  take 
out  the  scotoma  of  a  patient  with  a  central  scotoma.  Then  he  will  be 
instructed  to  place  the  tip  of  his  index  finger  on  the  fixation  spot  and  to  look 
where  the  tip  of  his  finger  is  (not  to  look  at  the  tip  of  his  finger,  or  he  will 
look  at  it  eccentrically  and  the  result  obtained  will  be  valueless).  Under  these 
circumstances  the  central  fixation  point  must  be  within  reach  and  therefore 
should  not  be  more  than  half  a  metre  away  at  the  most.  All  the  earliest 
work  was  done  at  two  metres  or  so.  I  believe  that  the  original  findings  were 
only  possible  when  working  at  sucli  a  distance  because  observations  were  made 
in  daylight  with  white  objects  and  that  it  was  only  by  working  at  this  great 
range  and  with  minute  objects  that  the  intensity  of  the  stimulus  was  suffi- 
ciently reduced  to  enable  the  small  changes  of  sensitiveness  of  the  retina  to  be 
discovered.  With  suitable  appliances  and  appropriate  conditions,  quite  as 
accurate  observations  may  be  made  at  the  usual  perimeter  distance  of  a  third 
of  a  metre. 

(7)  The  scale  and  the  size  of  the  scotometer  chart  are  purely  matters  of 
convenience.  It  is  desirable  that  one  degree  of  arc  should  be  represented  by 
at  least  as  much  as  2,  ])robably  3  millimetres.  If  a  smaller  scale  than  this  be 
used  variations  in  the  size  of  the  blind  spot,  for  extyuple,  may  not  easily  be 
noticed.  The  chart  should  be  big  enough  to  include  the  fixation  point  and  a 
part  of  the  30°  circle. 

(8)  Methods. — There  are  many  methods.  A  good  method  sliould  (i)  be 
easy  to  employ  ;  (ii)  give  accurate  results ;  (iii)  enable  a  permanent  record  to 
l)e  made  easily ;  (iv)  and  above  all,  enable  the  observer  to  watch  the  patient,  if 
necessary,  the  whole  time  to  see  if  he  is  keeping  his  eye  fixed  on  the  target. 

Most  patients  will  allow  their  eye  to  wander  unless  they  are  carefully 
watched.  When  using  Bjerrum's  screen,  one  works  two  metres  or  so  from  the 
patient.  One  must  watch  where  one  is  moving  the  object.  One  cannot  there- 
fore pay  that  attention  to  the  patient  that  is  usually  necessary.  Pins  may  be 
put  into  the  screen  to  mark  out  the  limits  of  the  scotoma,  and  the  position  of 
these  may  be  plotted  out  on  to  a  suitable  chart  afterwards.  The  method  is 
extremely  accurate,  but  far  from  rapid.  It  requires  the  services  of  two  persons, 
one  to  move  the  object  and  one  to  watch  the  patient.     It  is  not  self  recording. 

A  considerable  improvement  has  recently  been  introduced,  and  consists  in 
attaching  the  object  to  one  limb  of  a  pantograph.     This  is  used  to  reduce  the 
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size  of  the  scotoma  suitably,  and  by  means  of  a  pricker  a  permanent  record  is 
made  on  a  chart  that  is  mounted  near  the  edge  of  the  screen.  The  observer 
can  now  face  the  patient  and  watch  his  movements,  but  from  a  distance  of  two 
metres  it  is  difficult  to  be  sure  that  he  is  keeping  his  eye  fixed  on  the  target. 

Elliot's  scotometer  is  designed  to  be  used  at  the  distance  of  one  metre. 
With  it  eventual  plotting  out  of  the  scotoma  is  more  rapid  than  in  the  case  of 
a  Bjerrum  screen  in  that  a  numerical  value  is  obtained  for  the  position  of  the 
margins  of  the  scotoma.  It  is  more  easily  used  if  one  has  an  assistant  to 
copy  down  the  numbers  so  found.  By  standing  at  one  side  one  may  obtain  a 
tolerably  good  view  of  the  patient's  eye  to  see  if  he  is  keeping  his  attention 
fixed. 

Accurate  results  may  be  obtained  by  using  an  ordinary  perimeter.  There 
are  two  objections  to  this  method.  The  first  is  that  the  small  object  is 
usually  mounted  on  a  large  object  holder.  It  is  difficult  then  to  determine 
whether  the  patient  sees  the  object  or  the  holder.  If  a  suitable  object  holder 
be  employed  the  only  objection  to  taking  the  field  on  the  perimeter  is  the  fact 
that  the  reduction  is  too  great.  In  the  McHardy  of  the  usual  type  the  180° 
is  represented  on  the  chart  by  100  mm.,  which  means  that  the  whole  of 
the  scotometer  chart,  that  is  up  to  the  30'  circle,  would  only  be  the  size  of  a 
penny,  which  is  obviously  far  too  small. 

A  perimeter  fitted  with  a  two-scale  reduction  device  would  be  excellent  but 
the  charts  must  be  made  of  such  form  that  it  would  be  impossible  to  use  the 
wrong  one.  Some  of  the  original  recording  perimeters  had  such  a  two-scale 
reduction  device  but  they  went  out  of  use  because  the  difference  between  the 
two  scales  was  insufficiently  great  to  avoid  the  possibility  of  mistakes,  and  one 
was  at  times  in  doubt  as  to  whether  the  low  or  high  gear  had  been  employed 
more  particularly,  since  for  the  sake  of  simplicity,  they  only  employed  one  chart 
for  both  purposes.  If  the  difference  in  the  scales  be  great,  say  as  much  as  six 
to  one,  this  confusion  could  not  occur.  With  such  a  perimeter  when  the 
scotometer  gear  was  being  used  the  driving  mechanism  would  also  be  altered  so 
that  the  speed  of  the  object  would  appropriately  slow. 

When  using  a  perimeter  it  is  easy  to  watch  the  patient. 

More  recently  other  forms  of  instrument  have  come  into  use.  They  are 
simpler  and  therefore  less  expensive  than  a  perimeter.  During  the  war.  Dr. 
Gordon  Holmes  used  a  screen  of  the  Bjerrum  type  but  worked  nearer  the 
patient.  He  employed  an  object  holder  which  had  a  pin  protruding  backwards. 
With  this  a  prick  is  made  through  the  cloth  on  to  a  piece  of  paper  placed 
immediately  underneath.  By  this  means  one  has  a  full  sized  record.  Mr. 
Bishop  Harman  employs  a  grey  screen  at  a  third  of  a  metre.  Under  this  he 
has  a  piece  of  carbon  paper  and  a  chart.  He  uses  a  rigid  object  holder  with  a 
style-like  process  passing  backwards.  He  marks  the  limits  of  the  scotoma  by 
pressing  the  holder  backwards  thereby  obtaining  a  permanent  carbon  record. 

In  neither  of  these  methods  can  one  see  the  exact  limits  of  the  scotoma 
until  one  lifts  off  the  screen.  It  not  infrequently  happens  that  when  one  is 
working  out  the  limits  of  a  crescentic  or  irregular  scotoma,  one  wants  to  know 
if  one  has  left  any  part  of  the  margin  incompletely  defined. 

For  this  reason  the  perimeter  type  of  scotometer  would  be  particularly 
useful.  For  this  reason  I  designed  a  new  form  of  scotometer.  It  has  no 
advantage  over  a  good  perimeter,  except  that  it  is  cheaper.  One  can  watch  the 
patient,  one  can  observe  where  one  has  determined  the  limits  and  where  one 
has  not,  and  any  piece  of  paper  is  suitable  for  making  the  record  on.  It  is  not 
necessary  to  employ  a  particular  form  of  chart. 
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(9)  When  one  is  considering  the  size  of  the  blind  spot  and  comparing  it 
with  the  normal,  it  is  essential  to  remember  that  the  refractive  error  will  have 
a  profound  influence.  In  high  myopia,  for  instance,  the  angle  between  the 
limits  of  the  blind  spot  and  the  centre  of  the  pupil  will  be  a  much  smaller  one 
than  in  the  case  of  a  high  hypermetrope.  In  fact  the  disc  of  the  latter  throws 
a  scotoma  about  twice  the  diameter  of  the  former.  This  will  account,  I  think, 
for  the  remarks  of  one  observer  at  the  Oxford  Congress  last  year,  who  found 
that  the  size  of  the  disc  plus  the  myopic  crescent  was  not  much,  if  any,  larger 
than  the  normal  scotoma  for  the  emmetropic  disc. 

Some  extremely  important  olDservations  may  be  made  with  a  scotometer. 
It  occasionally  happens  that  a  patient  with  a  high  degree  of  hypermetropia 
may  possibly  be  the  subject  of  increased  intracranial  pressure.  The  question 
then  arises,  is  the  swelling  of  the  disc  physiological  or  pathological '?  If  the 
size  of  the  disc  when  determined  with  a  dull  green  is  only  slightly  lai'ger  than 
with  a  brilliant  white,  the  condition  is  probably  physiological.  If  the  scotoma 
for  green  be  considerably  larger,  then  the  nutrition  of  the  retina  around  the 
disc  is  disturbed,  and  the  condition  is  probably  pathological.  The  scotoma  for 
colour  is  usually  slightly  larger  than  that  for  white. 

In  obscure  nervous  diseases  with  slight  disturbance  of  visual  acuity  but  no 
change  visible  in  the  retina,  and  no  central  scotoma,  the  blind  spot  may  be 
enlarged  for  red  or  green. 

In  certain  cases  of  toxic  amblyopia  and  in  cases  of  retrobulbar  neuritis, 
scotomata  for  red  and  green  or  for  green  only  may  be  found.  At  times 
the  green  is  seen  the  whole  time  but  is  stated  to  change  colour,  turning  to 
yellow. 

Occasionally  a  paracentral  scotoma  may  be  found.  Earely,  in  cases  of 
pituitary  tumour,  a  small  central  scotoma  strictly  limited  by  the  mid  line, 
usually  bi-temporal,  may  be  present. 

But  of  course  the  purpose  for  which  scotometry  is  of  such  importance 
is  the  determining  of  the  increase  of  the  blind  spot  in  cases  of  suspected 
glaucoma. 

DISCUSSION. 

'Sly.  X.  ]iiSHOP  Harman.  remarking  on  the  view  expressed  by  Mr.  Lang  that  it  was 
desirable  for  the  observer  to  see  the  process  of  building  up  the  scotoma,  diftered  from 
that  view,  for  when  one  knew  the  kind  of  result  which  was  emerging,  there  was  a 
definite  tendency,  he  had  found,  for  this  knowledge  to  exert  an  influence  on  the  actual 
mapping  out  of  the  scotoma.  Certainly  when  one  was  vmaware  how  the  scotoma  was 
coming  out  until  the  observation  was  complete,  the  satisfaction  of  the  attainment  of  an 
unbiased  result  was  the  greater.  The  personal  equation  should  be  eliminated  as  far  as 
possible.  When  he  was  doing  some  work  with  the  McHardy  perimeter,  he  put  a  hood 
over  the  uorkmg  arrangements  so  that  he  should  not  be  unconsciously  biased.  Mr. 
Lang  had  said  that  in  using  the  Direct  Record  Scotometer  which  he  (the  speaker)  had 
recently  shown  to  the  Society.'  the  patient's  eye  could  not  be  watched.  But  he  (Mr. 
Harman)  had  demonstrated  to  them  that  this  advantage  was  the  strong  feature  of  the 
instrument.  The  provision  of  "  landmarks  "  at  the  back  of  the  screen  which  could  be 
held  in  one  hand  (the  central  stem  and  the  two  knobs  which  gave  the  position  of  the 
blind  spots)  secured  such  a  consciousness  of  the  position  of  the  objective  and  recording 
style  which  the  other  hand  held,  that  there  was  no  need  for  the  observer  to  look  at  the 
screen;  but  he  could  after  a  very  little  practice  watch  his  patient  with  ease  and  simul- 
taneously register  every  movement  of  the  style.  The  remarks  made  by  Mr.  Lang  on 
the  subject  of  scotometry  generally  were  very  true.  The  more  one  had  experience  of 
this  work,  the  more  was  it  necessary  to  allow  for  the   peculiarities  of  the  patient.     He 

1  Proceed  In  fjs,  1920,  xiv,  pp.  12,  13. 
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was  also  convinced  as  to  the  altered  effects  accoidmg  to  the  light  used.  He  showed  his 
own  scotometer  at  another  clinical  meeting  in  London,  where  the  light  was  so  bad  that 
the  blind  spots  tested  came  out  25  to  50  per  cent,  more  than  the  average.  It  was  said 
that  the  fields  of  patients  suffering  from  tobacco  amblyopia  were  full  in  the  periphery, 
but  if  the  illumination  were  reduced  sufficiently,  it  was  found  not  to  be  so  ;  there  was 
a  real  i eduction  in  the  periphery,  just  as  in  the  centre  :'  he  drew  attention  to  this  finding 
some  years  ago. 

Dr.  Arthur  H.  H.  Sin'CLAIR  (Edinburgh)  said  that  ui  recent  times  many  instruments 
had  been  devised  for  examining  the  more  central  zones  of  the  field  of  vision,  and  it  was 
astonishing  to  him  that  so  little  attention  was  given  to  the  original  work  by  Bjerrum 
on  this  subject,  and  the  ])rinciple  which  underlay  it.  Much  of  the  work  which  had  been 
the  sources  of  new  knowledge  on  this  subject — in  some  cases  a  great  deal — was  done  by 
the  originator  ]^jenmm.  by  Meisling.  a  small  amount  by  himself  (the  speaker),  by  Ronne, 
of  Copenliagen,  who  had  done  so  much,  by  Walker,  of  Boston.  U.S.A.,  and  byTraquair. 
of  Edinbiu-gh.  All  those  investigators  realized  the  value  of  makuig  the  observations  at 
a  distance  of  2  metres  or  more,  and  also  the  value  of  using  a  very  small  test  object.  The 
work  which  had  been  forthcoming  from  one  or  other  of  the  amthors  mentioned  depended, 
almost  entirely,  on  the  use  of  a  large  black  screen  as  a  backgi-ound  at  a  sufficient 
distance  to  enlarge  the  scotoma  so  that  its  details  could  be  rendered  obvious.  The  kind 
of  scotoma  which  it  was  of  importance  to  examine  in  early  chagnosis  was  the  relative 
scotoma.  The  scotoma  might  also  vary  in  intensity  within  its  limits  in  different  parts. 
In  toxic  amblyopia,  for  instance  due  to  tobacco,  he  had  found  not .  only  an  oval  area 
which  extended  from  near  the  fixation  point,  or  round  it  to  the  bhnd  spot,  but 
\\'ithin  that  area,  smaller  areas  of  deepei-  intensity-  ^\ere  demonstrable  in  a  pro^jortion  of 
cases,  i.e..  if  testing  were  made  at  a  sufficient  distance  and  with  a  small  enough  test- 
object.  He  could  show  charts  of  such  cases.  "VMiile  he  appreciated  the  care  with  which 
various  instruments  had  been  developed,  and  their  ingenuity,  he  thought  it  would  be  a 
matter  of  importance  and  gi'eat  interest  if  some  of  the  younger  ophthalmologists  covUd 
be  induced  to  take  up  this  subject  with  a  view  to  the  fm-ther  elucidation  of  the  problem 
of  early  diagnosis  fi'om  the  subjective  point  of  view.  He  himself  read  a  paper  on  the 
subject  before  the  Ophthalmological  Society  in  1905.  but  he  had  not  been  able  subse- 
([uently  to  devote  the  time  to  it  he  would  have  liked.  Dr.  Traquair  had  carried  out 
valuable  research  work  in  Edinburgh.  When  m  the  United  States  he  (the  speaker)  had 
seen  Dr.  Walker's  instraments  in  Boston,  but  Dr,  AYalker  himself  was  away.  Dr. 
Walker  used  a  large  screen  with  a  circle  of  electric  lamps  placed  hehind  the 
patient,  which  illuminated  the  dark  screen,  and  enabled  the  observations  to  be 
made. 

Mr.  Ernest  Clarke  said  the  important  feature  of  the  instrument  now  shown 
consisted  in  the  observer  being  able  to  watch  the  patient.  The  Elliot  screen  was 
l)erfect,  except  for  the  point  that  one  must  have  assistance  to  watch  the  patient.  He 
suggested  that  Mr.  Lang's  ingenuity  might  enable  him  to  make  his  instnunent  workable 
on  a  2-metre  scale.  In  reference  to  Mi-.  Haniian's  remarks,  he  (the  speaker)  understood 
that  the  observer  could,  if  he  ^^^shed.  see  what  he  was  doing,  but  there  was  no  real 
necessity  for  this. 

Mr.  B.  T,  Lang  (in  reply)  said  he  did  not  think  that  he  was  influenced  by  the  way 
in  which  the  mapping  of  a  scotoma  was  developing.  He  remembered  taking  out  fields 
in  which  he  could  not  have  acciu'ately  defined  the  limits  of  the  scotoma  had  he  not  been 
able  to  check  what  he  was  doing.  It  had  been  stated  that  it  was  quite  easy  to  watch 
the  patient  while  using  Mr.  Bishop  Hanuan's  instrument.  Tliis  was  not  his  (Mr. 
Lang's)  experience.  It  was  partly  for  this  reason  and  partly  because  of  the  inability  to 
observe  the  results  during  the  progi-ess  of  the  mapping  out  of  a  scotoma  that  he  had 
proceeded  with  the  development  of  the  scotometer  that  he  was  now  showing.  He 
agreed  that  the  effect  of  light  was  very  important  ;  he  much  wished  that  someone  in 
authority,  illuminating  engineers  or  other  people,  would  say  what  candle-power  should 
lie  used  and  wliat  jiart  or  parts  and  propoi'tions  of   the    spectrum    should  be  employed. 

1  ••  Tlie  Visual  FieJds  in  Tobacco  Amblyopia."  Laiicef.  1904.  ii.  p.  >S-21. 
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The  scotoma  for  red  or  for  green  would  vary  according  to  the  ilknninant — the  jellow 
light  of  the  carbon  filament  lamp  or  the  blue-white  light  of  the  gas-filled  globe.  He 
considered  that  it  was  a  matter  that  required  investigating  and  standardizing.  In 
answer  to  Dr.  Sinclair,  he  did  not  think  it  made  any  difference  so  long  as  one  was 
within  the  focusing  range  of  tlie  eyes  how  far  the  object  was  away  from  the  j)atient. 
It  was  purely  a  question  of  the  angle  subtended  by  the  object  and  the  angular  velocity 
of  that  object.  The  question  of  angular  velocity  had  possibly  not  been  quite  sufficiently 
considered  by  many  of  the  observers  who  worked  at  short  ranges.  The  work  of  Bjerrum 
was  doubtless  carried  out  at  2  metres  or  more,  because,  in  those  days,  the  imjjoi-tance  of 
illumination  had  not  been  appreciated,  and  it  was  only  by  working  with  minute  objects  at 
this  great  distance  that  a  sufficiently  small  stimulus  could  be  obtained  to  enable  the 
scotoma  to  be  mapped  out  in  daylight.  If  the  work  had  been  carried  out  with  artificial 
illuminants  with  coloured  objects  at  a  shorter  distance  the  scotomata  would  have  been 
discovered.  It  was  important  that  the  object  be  moved  sufficiently  slowly  to  enaV)le 
the  mental  process  of  recognition  to  be  performed. 

On    Late    Infection    after    Sclerostomy. 
By  T.  Hareison  Butlee,  M.D. 

The  first  decade  of  the  present  century  witnessed  a  definite  advance  in  the 
campaign  against  chronic  glaucoma  which  was  initiated  by  von  Graefe,  who 
in  1857  pubhshed  his  paper  upon  the  effect  of  iridectomy  in  glaucoma.  This 
operation  is  still  performed  by  some  ophthalmologists  for  all  varieties  and  by 
most  for  the  acute  form  of  the  disease.  Towards  the  end  of  the  past  century, 
however,  there  was  a  general  feeling  that  the  classical  iridectomy  for  chronic 
glaucoma  left  much  to  be  desired  and  that  in  the  majority  of  cases  it  failed  to 
normalize  the  intra-ocular  tension.  The  most  favourable  statistics  showed 
that  at  most  oO  per  cent,  of  iridectomies  were  successful  in  chronic  glaucoma, 
and  many  surgeons  would  not  admit  more  than  40  per  cent.  My  own 
iridectomies  have  been  satisfactory  in  not  more  than  45  per  cent.,  and  many, 
if  not  the  majority,  of  the  eyes  that  have  been  saved  show  a  fistulized  scar. 
Eecognizing  the  need  for  improvement,  de  Wecker  attempted  to  devise  an 
operation  which  would  give  a  filtering  scar,  and  his  sclerotomy  was  widely 
practised  with,  however,  no  notable  success.  Even  to-day  it  had  adherents, 
among  them  Emile  de  Grosz,  who  finds  it  useful  in  buphthalmos. 

It  was  left  to  La  Grange  to  solve  the  problem,  whicli  he  effectually  did 
with  his  well  known  operation  which,  first  performed  in  1903,  was  descril)ed 
in  1905. 

In  1907  Herbert  published  an  account  of  his  wedge-isolation  operation, 
which  is  a  safe  and  fairly  reliable  method  of  fistulization.  It  is  to-day 
employed  by  not  a  few  surgeons,  among  them  by  Jameson  Evans  and 
Wilfred  AUport  of  Birmingham.  I  have  seen  a  large  number  of  the  results 
obtained  and  they  are  in  the  main  thoroughly  satisfactory,  so  much  so  indeed 
that  one  marvels  that  the  distinguished  inventor  has  abandoned  the  operation 
himself  in  favour  of  other  procedures,  some  less  effective,  others  reactionary 
and  dangerous. 

In  1908  Holth  began  to  use  a  punch  to  obtain  a  filtering  scar,  and  in 
July,  1909,  he  published  an  account  of  his  well  known  operation. 

On  January  5,  1909,  Freeland  Fergus  performed  his  first  operation  with 
the  trephine,  and  in  July,  1909,  he  described  it  to  the  Ophthalmological 
Congress  at  Oxford.  Later  on  in  1909  he  read  a  communication  on  the 
subject  to  the  annual  meeting  of  the  British  Medical  Association  at  Belfast. 
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In  December,  1909,  Elliot  published  in  the  Ophthalmoscope  a  preliminary 
communication  upon  the  use  of  the  trephine  in  glaucoma.  This  opei'ation  has 
been  developed  and  improved  by  Elliot,  who  had  the  advantage  of  the  almost 
unlimited  material  afforded  loy  an  Indian  ophthalmic  hospital,  and  is  at  the 
present  time  more  widely  adopted  than  any  other  for  the  treatment  of  chronic 
glaucoma.  It  is  performed  by  the  majority  of  ophthalmic  surgeons  in  the 
British  Empire,  in  the  United  States,  and  in  many  other  countries.  Many 
trephine  for  all  varieties  of  the  disease,  including  the  most  acute  forms. 
If  correctly  performed  the  trephining  operation  yields  excellent  results,  and 
probably  if  adopted  early  in  the  disease  will  effect  a  cure  in  about  75  per  cent, 
of  the  cases.  As  a  matter  of  fact  my  own  statistics  give  this  figure  for  all 
cases  of  glaucoma  simplex. 

In  Germany  and  some  other  Central  European  countries  trephining  has 
lost  ground,  and  there  is  a  strong  tendency  to  revert  to  iridectomy.  Two 
causes  have  contributed  to  this  reaction.  The  War  has  given  a  distaste 
for  operations  which  were  wholly  devised  in  enemy  lands,  and  the  liability  to 
late  infection,  which  seems  to  have  been  unduly  frequent  in  Germany,  has 
made  the  operation  unpopular.  At  first  the  trephine  operation  was  well 
received  in  Germany,  and  among  others.  Stock  was  warm  in  its  praise. 
Soon,  however,  case  after  case  of  late  infection  was  reported  :  Kuhnt, 
Axenfeld,  Harms,  Schur,  Stoewer,  and  others  being  among  the  sufferers. 
In  consequence  there  is  a  prejudice  against  the  trephine,  and  Meller,  Haab, 
and  others,  have  given  it  up  as  a  routine  operation,  and  reserve  it  for  a  few 
exceptional  cases.  Heine's  cyclodialysis  is  now  preferred,  and  even  for  the 
chronic  form  of  glaucoma,  iridectomy  would  appear  to  be  the  most  popular 
operation  in  Germany. 

A  critical  study  of  the  literature  relating  to  the  modern  fistulizing  operations 
leads  to  the  conclusion  that  there  is  almost  a  consensus  of  opinion  that  these 
procedures  are  more  efficient  in  reducing  hypertension  than  iridectomy,  but 
that  the  danger  of  late  infection  is  a  serious  offset  which  has  deterred  many 
from  adopting  sclerostomy,  and  has  driven  them  to  older  and  less  efficient 
operations.  There  seems  even  to  be  a  tendency  to  revert  to  the  middle  ages  of 
ophthalmology  and  to  trust  to  miotics  and  abandon  operations  in  glaucoma 
simplex.  Asmus,  in  a  paper  entitled  "  Fiir  und  wdder  Elliot,"  takes  a  more 
sensible  view.  He  finds  that  the  results  which  he  has  obtained  from  the 
trephine  are  so  superior  to  those  following  older  methods,  that  he  says  we 
must  not  abandon  the  better  method  but  must  seek  out  and  avoid  the  causes 
which  tend  towards  late  infection  and  by  an  improved  technique  eliminate  the 
defects  which  predispose  to  it. 

It  is  at  once  obvious  that  every  case  should  be  carefully  worked  up  and 
recorded  in  detail  in  order  that  others  may  recognize  the  clinical  features 
and  be  acquainted  with  those  slight  errors  in  operating  which  conduce  to 
failure. 

It  has  been  my  misfortune  to  have  treated  nine  patients  (eleven  eyes) 
who  have  suffered  from  late  infection.  Of  these  nine  patients,  seven  were 
operated  upon  by  me-  In  August,  1915,  I  published  in  the  Ophthalmoscope 
eight  of  tliese  cases  under  the  title,  "  The  Tragedy  of  Sclerostomy."  Some  of 
these  original  patients  have  had  a  second  or  third  attack  and  two  more  have 
appeared.  At  the  time  I  was  so  disgusted  with  these  real  tragedies  that 
I  abandoned  sclerostomy  and  reverted  to  iridectomy.  I  carefully  recorded  a 
series  of  iridectomies  and  found  that  the  results  were  so  futile  that  a  change 
must  be  made.     I  reverted  to  the  trephine,  and  a  comparison   of  my  later 
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results  afforded  such  a  conclusive  vindication  of  the  fistulizing  method  that 
I  shall  never  again  perform  iridectomy  for  glaucoma  simplex.  My  statistics 
show  that  at  most  45  per  cent,  of  iridectomies  are  successful  whereas 
Sclerostomy  yields  ahout  75  per  cent,  of  good  results.  During  the  years  1918 
and  1919  I  trephined  forty  eyes  for  glaucoma  simplex  and  till  recently  all 
were  successful.  Two  have  reappeared  with  raised  tension  and  have  been 
retrephined  with  success. 

After  a  lapse  of  five  years  I  am  now  able  to  review  my  cases  of  late 
infection  in  a  better  perspective  and  to  study  them  with  a  judicial  mind. 
My  late  infections  have  all  followed  the  trephine  operation  and  Holth's  punch 
operation,     I  shall  consider  them  under  these  heads  : — 

(l)  Cases  following  the  Use  of  the  Trephine. — I  have  collected  the  notes 
of  160  operations,  most  of  them  trephined  by  myself,  or  by  my  house-surgeons 
acting  under  my  supervision.  Among  these  160  operations  there  have  been 
three  examples  of  late  infection,  all  of  the  mild  type.  The  details  are  shortly 
as  follows : — 

W. — Both  eyes  trephined  in  1911  by  Mr.  Jameson  Evans  at  the  Birmingham 
Eye  Hospital.  One  eye  showed  a  mild  late  infection  in  1920,  nine  years  after  the 
operation.  As  a  result  the  filtration  ceased  and  the  tension  has  remained  at  40  Schiotz 
units.     The  eye  has  been  retrephined. 

J.,  an  alcohoUc  woman.  Trephined  by  nie  in  1919.  Late  infection  seven  months 
later.     As  a  result  filtration  lias  been  abolished  and  a  re-trephine  will  be  called  for. 

F. — This  man  had  lost  one  eye  from  a  late  infection,  wbich  followed  the  punch 
operation  and  will  be  described  later.  In  February,  1916,  the  remaining  eye  was 
trephined  by  Lieutenant-Colonel  Elliot  at  the  Birmingham  Eye  Hospital.  Six  months 
later  I  found  pus  in  the  lacrymal  sac  and  excised  it.  In  1920  a  late  infection  set  in 
but  complete  recovery  took  place.  There  was  no  pus  in  the  sacs  at  the  time  of  the  two 
operations,  but  there  is  little  doubt  that  the  eyes  were  infected  from  the  nose.  Tbe 
lacx-ymal  sac  on  the  side  of  the  lost  eye  never  contained  any  pus. 

In  all  these  three  cases  there  was  no  error  of  technique  in  the  operation 
and  in  the  first  two  no  cause  was  detected  for  the  inflammation.  These  three 
infections  amounted  to  less  than  2  per  cent,  of  all  the  operations.  The  net 
result  is  that  among  160  trephining  operations  there  was  no  loss  from  late 
infection,  but  that  three  eyes  suffered,  and  that  two  of  them  will  have  been 
submitted  to  a  second  operation.  Here  then  we  have  no  cause  to  speak  of  the 
tragedy  of  trephining. 

(2)  Cases  folloiruuj  the  Use  of  Holt]i\  Punch. — I  liave  eight  examples  of 
late  infection  after  the  punch  operation,  which  I  have  performed  forty  times. 
This  gives  a  percentage  of  20.  Of  these,  three  eyes  were  total  losses.  Thus 
forty  operations  yielded  7"5  per  cent,  of  total  loss  and  12'5  per  cent,  of  milder 
infections.     The  details  of  the  cases  are  the  following : — 

H.,  an  alcoholic  female.  Normal  operation  in  I'ebruary.  1914.  In  May,  191.'j, 
fifteen  months  after  the  operation,  the  patient  appeared  with  the  eye  in  a  state  of  acute 
panophthalmitis.  She  stated  that  she  had  had  "  ulcers  "  on  the  lid  for  a  fortnigbt  and 
that  then  the  eye  "  suddenly  went  wrong."     The  eye  was  eviscerated. 

Here  we  have  a  clear  case  of  infection  from  the  outside.  prol);il)ly  \\'\t\\  a 
staphylococcus. 

F,  Operation  in  April,  1915.  He  was  a  bad  straining  patient  and  a  little  vitreous 
was  lost.  A  week  later  the  anterior  chamber  had  not  re-fonued  and  there  appeared  to 
be  a  minute  orifice  in  the  conjimctiva.  For  a  month  the  tension  remained  at  30 
Schiotz,  but  then  it  fell  to  7,  and  the  eye  was  bypotonie  for  two  months.  The  fields  of 
vision  increased  in  size,  and  vision  im})roved  from  ./j  to  /j.     In  November.  191.5,  si.\ 
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months  after  the  operation,  F.  appeared  with  a  late  infection.  He  stated  that  the  eye 
had  been  painfiil  for  four  days.  There  was  a  white  area  over  the  pimch  hole  and  flakes 
of  lymph  on  the  iris.  After  a  month's  treatment  the  eye  was  quiet,  but  there  was  iris 
bombe.  and  no  useful  vision.  As  I  considered  that  it  might  cause  sympathetic^ 
ophthalmitis,  I  removed  it.  Later,  as  already  described,  the  second  eye  was  trephined 
by  Colonel  Elliot  and  also  suffered  a  mild  late  infection. 

In  this  case  there  was  a  clear  soiirce  of  infection,  although  at  the  time  there  was  no 
sign  of  it.  In  Avigust,  1916,  I  found  pus  in  the  sac  on  the  opposite  side  and  excised  it. 
The  operation  was  not  a  normal  one  for  there  was  loss  of  vitreous  and  there  appeared 
to  be  a  hiatus  in  the  conjunctiva  covering  the  aperture. 

.1.  In  Febraary,  1914,  the  right  eye  was  operated  upon  Avitli  the  punch.  A  small 
button-hole  was  made  in  the  flap  and  was  sewn  up.  In  March  there  was  no  sign  of  any 
hole  in  the  conjunctiva,  the  scar  was  flat  and  there  was  no  sign  of  ectasia.  Filtration 
was  good,  and  the  tension  was  normal.  Vision  liad  improved  from  liand  reflex  to 
counting  Angers. 

In  April.  191.5,  the  eye  became  painful  and  patient  reappeared.  I  found  that  there 
was  a  small  regiilar  bleb  with  no  sign  of  any  weakness  in  the  centre.  The  eye  was 
intensely  injected  and  there  was  a  hypopyon.  Under  treatment  the  eye  became  quiet, 
but  it  was  soft  and  had  no  useful  sight,  so  I  removed  it. 

Here  again  there  was  an  error  in  technique.  The  flap  was  button-holed,  and, 
although  there  was  no  sign  of  it  later  on,  it  is  probable  that  there  was  a  weak  spot 
which  allowed  organisms  to  enter  the  eye.  The  second  eye  was  operated  upon  at  about 
the  same  time  with  a  permanent  good  result.     The  patient  was  last  seen  in  April,  1918. 

These  three  patients  all  lost  the  eye,  and  one  of  them  nearly  lost  both. 
One  was  an  alcoholic,  and  the  other  two  had  abnormal  operations.  In  all,  three 
of  these  cases  are  noted  as  alcoholics. 

Fg.  In  January,  1914.  botli  eyes  were  trephined  for  chronic  glaucoma.  The  right 
eye  was  nearly  blind  from  glaucoma  simplex  which,  quite  unknown  to  the  patient,  had 
advanced  till  but  a  peripheral  islet  of  the  field  was  left.  This  eye  had  never  given  any 
further  trouble  nor  has  the  islet  of  visual  field  contracted  fiu'ther.  The  left  conjunctival 
flap  was  button-holed  at  the  operation  and  there  was  no  restoration  of  the  anterior 
chamber  for  two  weeks.  The  result  was  a  good  one,  but  there  was  a  dark  thin  area  in 
the  centre  of  the  scar. 

In  June,  1915,  there  was  a  severe  attack  of  late  infection  wliicla  took  tlie  form  of  an 
irido-cyclitis  with  much  muco-purulent  discharge.  Complete  recovery  took  place.  In 
October,  1915,  there  was  a  second  milder  attack.  In  November  there  was  a  third  attack 
of  a  mild  iritis. 

All  went  Mt'll  for  five  years.  The  field  was  normal,  vision  §,  and  the  tension  was 
normal. 

In  June.  1920.  she  got  uj)  perfectly  well,  but  during  the  morning  the  eye  rapidly 
began  to  get  painful  and  a  discharge  appeared  from  the  lids.  I  saw  her  the  same  day. 
I  found  an  acute  muco-purulent  conjunctivitis  with  engorgement  of  the  vessels  roiuid 
the  aperture.  This  was  covered  by  a  yellow  oedematous  conjunctiva.  There  was  loss 
of  iris  gloss  and  visible  engorgement  of  the  iris  vessels.  There  were  small  synechia" 
round  the  pupil  and  the  whole  cornea  was  hazy.  The  conjunctivitis  proved  to  be 
resistant  to  treatment  although  the  discharge  showed  no  organisms.  Ultimately  the 
eye  settled  down,  but  the  lens  has  become  cloudy,  and  vision  in  the  only  seeing  eye  has 
sunk  to  /ij. 

In  this  case  the  onset  of  the  iritis  and  of  the  conjuncti\itis  appears  to  have  l)een 
simultaneous. 

G.  This  lady  had  lost  an  eye  which  was  removed  bj'  Mr.  Pooley  because  it  contained 
a  tumour.  Tlie  remaining  eye  was  affected  with  glaucoma  simplex.  In  June,  1914,  it 
was  operated  upon  with  Holth's  pinich.  A  year  later  the  tension  was  subnormal,  but 
cataract  was  slowly  developing  as  a  nuclear  haze.     The  scar  had  become  ectatic. 

On  June  4,  1915,  Mrs.  G.,  came  up  again  because  her  eye  was  red.  The  scar  was 
milky  white  and  gave  the  impression  that  a  mould  was  growing  upon  it.     There  was  no 
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sign  of  iritis,  but  tlie  eye  was  injected.  This  condition  rapidly  cleared  up.  Examination 
showed  that  the  scar  was  actually  infected  with  a  saprophytic  niovild  which  grew  on 
cultvu"e  media  as  a  green  colony.  It  was  submitted  to  the  Professor  of  Botany  at 
Binrdngham  University.  The  fungus  was  stated  to  be  Miicor  septatus.  This  fact 
appears  to  be  of  great  importance,  for  if  a  saprophytic  mould  can  grow  upon  the 
conjunctiva  it  is  evident  that  it  has  been  profoundly  modified,  and  in  a  sense  devital- 
ized by  the  long-continued  (Kdema. 

In  July,  1916,  a  year  later,  there  was  a  relapse  of  the  infection.  Again  a  white 
colony  was  seen  on  the  conjunctiva  over  the  aperture.  This  time  no  mould  was  found 
and  the  organism  was  Staplujlococciis  albiis. 

December,  1916  :  A  third  attack  of  the  same  type  was  easily  cured,  but  it  left  a  flat 
scar  with  total  abolition  of  the  bleb,  which  had  grown  smaller  after  each  attack. 

In  February,  1919,  the  tension  rose  and  remained  at  about  50  Schiotz.  In  March, 
1919,  the  eye  was  trephined  again.  At  the  present  time,  nearly  seven  years  after  the 
first  operation,  the  eye  is  quite  soft,  and  shows  no  sign  of  glaucoma.  The  sight  is  poor 
because  the  cataract  has  grown  denser.  It  is  possible  that  I  may  yet  i-emove  the  lens, 
perhaps  with  return  of  iiseful  vision. 

L.,  an  alcoholic  female,  was  trephined  m  April,  1918,  for  glaucoma  of  a  subacute 
type.  In  September  she  was  stung  on  the  lid  by  a  wasp.  A  mild  infection  followed. 
The  result  was  closure  of  the  aperture  with  cessation  of  filtration. 

S.  Holth's  punch  operation  in  January,  1914.  In  November,  1914,  there  was  a 
severe  local  infection  of  the  scar,  with  great  pam  and  irido-cyclitis.  A  complete 
recovery  was  attained,  but  there  was  a  tendency  for  the  tension  to  become  raised  in 
spite  of  a  large  filtering  bleb. 

H.  As  stated  above,  the  right  eye  was  lost  from  an  acute  panophthalmitis.  The 
left  eye  w'as  punched  in  February,  1914.  The  patient,  an  alcoholic,  excitable  female, 
behaved  badly  at  the  operation,  and  a  drop  of  vitreous  appeared  in  the  aperture.  The 
flap  was  not  sutured.  Two  days  later,  when  the  eye  was  dressed  for  the  second  time, 
the  flap  was  seen  rolled  back  over  the  cornea,  and  had  to  be  sutured  in  place.  The 
result  was  satisfactory,  and  when  last  seen  the  eye  was  still  useful  with  Aision  ^'g.  In 
June  she  came  up  with  an  acute  iritis  which  yielded  to  treatment.  The  site  of  the 
operation  was  inflamed  and  yellowish. 

Conditions  icliich  favour  Late  Infection. — A  study  of  the  cases  cited  makes  it 
abundantly  clear  that  the  trephine  operation  is  not  one  which  furnishes  a  large 
percentage  of  examples  of  late  infection.  In  158  operations  I  have  only  thus 
suffered  once,  and  the  eye  made  a  good  recovery.  If  I  include  the  two  other 
cases  of  my  own  in  which  the  operation  was  performed  in  the  most  admiraljle 
manner  by  colleagues,  we  get  but  three  cases  in  160  operations,  and  not  one 
led  to  the  loss  of  an  eye.  I  have  no  example  in  my  series  of  an  eye  lost  from 
late  infection  after  the  trephine  operation.  After  the  punch  operation  the  case 
is  widely  different.  In  forty  operations  three  eyes  have  been  totally  lost, 
one  seriously  damaged,  and  four  others  have  experienced  milder  attacks. 
It  is  at  once  obvious  that  the  scar  left  by  the  punch  is  far  more  vulnerable 
than  the  trephine  scar.  Probably  there  is  more  bruising,  and  in  at  least  one 
case  the  flap  was  button-holed  by  the  pressure  of  the  punch.  In  consequence 
this  operation  belongs  to  the  past.  A  button-hole  is  a  serious  menace  and  has 
led  to  more  than  one  of  my  disastrous  results.  I  rarely  now  make  a  button- 
hole, but  in  some  cases  the  conjunctiva  is  so  fi'iable  that  it  may  tear.  In  this 
case  it  is  imperative  to  trephine  well  away  from  the  damaged  area.  Of  coui'se 
the  flap  must  be  cut  as  thick  as  possible  and  treated  with  extreme  gentleness. 
A  small  bulging  ectatic  scar  has  a  low  vitality  and  is  more  likely  to  become 
infected  than  a  larger  cushion  scar.  Every  effort  should  be  made  to  attain 
the  latter  type,  but  up  to  the  present  we  cannot  command  the  ideal  scar  in 
all  cases. 
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Hypotomj  appears  to  be  one  of  the  conditions  which  favour  late  infection. 
I  noted  it  in  three  of  my  cases.  In  one  the  tension  had  been  slightly  above 
the  normal  for  a  long  time.  Then  it  sank  below  the  normal  and  shortly 
afterwards  the  eye  became  infected.  It  may  be  that  in  this  case  the  hypotony 
was  part  of  the  cyclitis,  but  I  do  not  think  so. 

Local  septic  foci,  such  as  disease  of  the  nasal  sinuses  or  lacrymal 
apparatus,  are  very  dangerous.  I  never  operate  without  syringing  out  the 
lacrymal  sac. 

Alcohol. — This  has  been  a  factor  in  many  of  my  cases. 

Nature  of  the  Infection. — Unfortunately,  otving  to  the  War,  my  bacteri- 
ological investigations  have  been  difficult  and  often  impossible.  In  one  case 
I  found  the  mould  Mucor  septatus,  in  another  Staxthylococcus  albus,  and 
another  was  apparently  sterile.  I  regard  the  Staphylococcus  albus  as  a  wolf  in 
sheep's  clothing  and  I  now  refuse  to  operate  when  it  is  present  in  a  culture 
from  the  conjunctival  sac. 

Sijmptovis. — These  have  been  related.  There  is  always  a  local  infection  of 
the  scar,  and  generally  a  smart  irido-cyclitis,  often  witli  hypopyon.  There 
is  usually  a  severe  conjunctivitis  which  appears  to  be  part  of  the  inflammation 
rather  than  the  cause. 

Besult. — As  a  rule  the  inflammation  quiets  down,  but  frequently  the  scar 
cicatrizes  and  filtration  ceases.  In  these  cases  the  tension  is  apt  to  rise 
again,  and  the  operation  must  be  repeated.  Cataract  is  a  not  uncommon 
complication  of  a  late  infection.  In  the  majority  of  cases  the  irido-cyclitis 
clears  up  and  the  media  remain  clear.  All  degrees  of  inflammation  are  met 
with,  and  the  result  depends  upon  the  severity  of  the  attack. 

Treatment. — Eest  in  l)ed.  Atropine.  Treatment  of  the  conjunctivitis. 
Hot  box. 

Hon-  to  avoid  Late  hifection. — One  should  get  over  the  idea  that  the 
operation  is  an  easy  one.  Cultivate  a  perfect  teehnique  and  be  as  rapid  as 
possible,  consistent  with  good  work.  Cut  the  flap  so  as  to  include  all  the 
tissues.  Avoid  bruising  the  flap.  Use  sharp  trephines.  Suture  the  flap. 
Carefully  search  for  any  local  septic  focus.  Use  an  antiseptic  lotion  for 
all  time.  I  advise  a  1  in  10,000  solution  of  oxy-cyanide  of  mercury  employed 
nightly  in  an  eye  bath. 

Conclusion. — The  trephine  operation  is  not  liable  to  be  followed  by  late 
infection.  The  fact  that  there  is  a  gain  of  20  to  25  per  cent,  between  trephine 
and  iridectomy  far  outweighs  any  danger  from  this  complication. 

DISCUSSION. 

Mr.  Malcolm  L.  Hepburn  said  he  was  under  the  impression  that  Mr.  Harrison 
Butler  intended  to  read  a  paper  on  late  infection,  thereby  discouraging,  what  in  his 
opinion  was  the  best  operation  for  chronic  glaucoma,  and  he  (the  speaker)  was  prepared 
with  a  paper  to  show  that  late  infection  was  not  so  common  as  he  presumed  Mr. 
Harrison  Butler  would  say  it  was.  But  Mr.  Harrison  Butler  seemed  to  have  become 
converted  in  the  middle  of  his  paper,  because  he  mentioned  almost  all  the  points  he 
(Mr.  Hepburn)  had  included  in  the  paper  he  had  intended  to  read.  Mr.  Hepburn  had 
done  12.5  trephinings,  and  had  had  only  one  case  of  suppuration.  At  first,  he  was  not 
sure  whether  Mr.  Harrison  Butler  meant  by  "  late  infection  "  only  suppuration,  or 
whether  he  would  include  irido-cyclitis  and  iritis.  He  now  gathered  that  all  kinds  of 
infection  Avere  included.  Iritis  was  common  after  trephining,  and  therefore  he  always 
used  atropine  as  a  routine  measure.  He  had  intended  to  refer  to  the  importance 
of  making  the  flap  as  thick  as  possible,  and,  since  ^Ir.  Butler  had  also  emphasized 
this  point,  he  Mould  like  to  withdraw  his  own  paper. 
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Mr.  S.  H.  Browning  asked  whether  the  eyes  referred  to  in  the  paper  were  examined 
bacteriologically  before  the  operation,  and  if  so,  what  were  the  nietliods  emploj'ed  ?  He 
gathered  that  the  author  followed  out  Elschnig's  work  and  method,  but  that  did  not 
meet  with  general  approval.  Elschnig  got  694  sterile  cultiu'es  out  of  l,oOO  eyes.  Mr. 
Harrison  Butler  said  he  would  not  operate  again  if  StapJiijIococcus  alhns  were  found  to 
be  present ;  but  that  organism  was  found  in  nearly  100  per  cent,  of  the  cases  at  Moor- 
fields.  The  author  did  not  say  whether  the  organisms  found  were  pneumococci — which 
were  very  common  in  eye  infections.  If  the  sui'geon  only  looked  for  pus,  he  would  be 
led  astray,  because  eyes  which  looked  quite  healthy  were  found  to  contain  pneumococci, 
streptococci,  and  Staphylococcus  aureus  in  numbers  sufficient  to  warrant  postponement 
of  the  operation.  The  addition  of  this  information  would  make  ^Ir.  Harrison  Butler's 
paper  more  complete. 

Mr.  Leighton  Davies  asked  whether  the  author  had  notes  as  to  the  character  of 
the  conjunctiva  in  the  cases  in  which  late  infection  occurred.  The  thickness  of  the  flap 
used  varied  very  much,  and  he  had  often  wondered  whether  a  thin  conjunctiva  might 
be  answerable  for  the  occurrence  of  late  infection.  He  had  seen  only  one  case  of  late 
infection  in  150  operations,  and  he  believed  there  was  a  very  thin  conjunctiva  in  that 
case.  He  operated  on  both  eyes  in  that  patient,  but  late  infection  occurred  in  only  one 
of  them.     The  eye  quieted  down. 

Mr.  M.  S.  Mayou  said  he  regarded  the  thickness  of  the  flap  as  a  very  important 
protection  against  infection,  hence  he  niade  a  straight  incision  into  the  conjunctiva,  so 
that  the  scar  tissue  should  not  interfere  with  the  filtration  from  the  trephine  hole  into 
the  subconjunctival  tissue.  Another  protection  against  infection  which  had  been  forcibh 
brought  home  to  him  was  the  quantity  of  fluid  which  leaked  out  from  the  anterior 
chamber  through  the  trephine  hole.  He  did  a  double  trephine  for  a  woman,  and  a  year 
later  she  got  acute  conjunctivitis,  and  both  trephine  holes  became  yellow  with  pus  and 
slough,  yet  there  was  no  infection  of  the  anterior  chamber  at  all,  although  the  fluid 
was  leaking  externally.  Under  treatment,  the  conjunctivitis  cleared  up,  and  the 
trephine  holes  closed,  but  there  was  hypotony  for  the  following  eighteen  months.  The 
eyes  were  very  soft.  Three  years  after  the  operation  her  tension  was  almost  normal 
again.  He  thought  it  probable  that  those  eyes  were  saved  by  the  quantity  of  fluid 
which  leaked  from  the  anterior  chamber  and  kept  the  wound  cleansed.  He  had  had 
only  one  instance  of  late  infection  after  trephining ;  he  had  seen  two  others,  however  ; 
in  all  of  these  recovery  was  good. 

Mr.  Harrison  Butler  (in  reply)  said  that  he  was  sorry  that  Mr.  Heplnun  had 
anticipated  a  paper  condemning  sclerectomy  operations.  His  previous  publications 
upon  the  subject  had  been  written  at  a  time  when  he  was  smarting  from  the  impression 
made  by  several  cases  of  late  infection  which  had  followed  the  punch  operation  and  not 
the  trephine.  He  thought  that  some  of  the  speakers  had  confused  the  slight  iritis 
which  mimediately  followed  some  operations,  with  late  infection  which  occurred  some 
months  or  even  years  after  the  intervention.  Late  infection  had  a  definite  and  un- 
mistakable symptom-complex.  He  was  interested  in  Mr.  Browning's  remarks.  He 
was  well  aware  that,  in  order  to  determine  whether  the  conjunctival  sac  was  sterile  or 
not,  comphcated  methods  must  be  adopted,  methods  which  were  too  lengthy  for  ordinary 
clinical  work.  He  was  getting  more  and  more  suspicious  of  the  Staphylococcus  albus. 
and  he  now  rarely  opened  a  globe  until  he  had  obtained  a  sterile  result  from  a  forty- 
eight  hours'  culture  on  blood-agar  or  blood-serum.  If  after  foi-ty-eight  hours'  incubation 
no  colonies  were  visible  he  hoped  that  the  sac  was  more  or  less  sterile.  The  method 
was  admittedly  not  perfect'  but  was  a  good  working  makeshift.  A  speaker  had  said  that 
if  one  waited  for  a  sterile  sac  no  operations  would  be  performed.  This  was  hardly 
correct,  for  with  a  little  patience  success  was  usual,  and  but  a  few  operations  had  to  be 
done  in  the  presence  of  organisms.  Mr.  Browning  said  that  Elschnig's  methods  were 
wrong.  If  this  were  so,  he  cordially  invited  Mr.  ]5rowning  to  come  to  the  Oxford  Con- 
gi-ess  and  lighten  the  darkness.  He  felt  that  the  matter  was  most  important  and  that 
Mr.  Browning  should  instruct  the  Congress  as  to  the  best  practical  methods  to  adopt  to 
detect  dangerous  organisms  in  the  conjunctival  sac.  The  excellent  series  of  operations 
published  by  Continental  surgeons  could  not  be  ignored  ;  there  were  men  recording  a 
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thousand  extractions  with  minimal  loss,  and  these  men  were  most  careful  about  con- 
junctival micrococci.  With  regard  to  Mr.  Leighton  Davies's  question  about  the  thiokness 
jind  general  condition  of  the  conjunctiva  in  the  eyes  which  suffered  late  infection ;  he 
could  not  answer  this  because  the  infection  took  place  so  long  after  the  operation.  On 
the  whole  he  did  not  think  that  all  the  failures  had  thin  flaps.  In  conclusion,  he  said 
that  the  good  efiects  of  the  operations  for  producing  filtering  scars  were  so  transcendent 
in  comparison  with  those  after  iridectomy  that  they  nuist  not  be  fi-ightened  by  a  few  cases 
of  late  infection.  He  would  again  emphasize  the  fact  that  he  had  only  had  one  such 
case  among  the  trephinings  he  had  performed  himself,  and  that  a  mild  one  ;  this  among 
158  operations. 
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The  Use  of  the  Hydrophthalmoscope  in  the  Examination  of 
Cases  of  High  Myopia. 

By  Eayner  D.  Batten,  M.D. 

I  MERELY  show  the  instrument — which  I  have  described  on  previous 
occasions'^ — in  connexion  with  Mr.  Eea's  case  now  exhibited.  By  this  means 
one  obtains  a  detailed  view  with  bright  illumination  of  the  fundus  in  an  eye 
with  even  30  D.  of  myopia.     The  instrument  has  many  other  clinical  uses. 

Case  of  Extreme  Choroidal  Atrophy  in  High  Myopia,  shown 
by  Mr.  Rayner  Batten's  Hydrophthalmoscope. 

By  E.  L.  Eea,  M.D.,  F.E.C.S. 

Patient,  a  female,  aged  63.     Degree  of  myopia,  30  D. 

I  am  using  the  instrument  a  good  deal.  I  have  always  experienced  great 
difficulty  in  seeing  the  fine  changes  in  highly  myopic  fundi,  and  this  instrument 
affords  me  great  help. 

Lacrymal    Obstruction :    The   Results    of   the    Anastomotic 
Method  of  Treatment  (Toti). 

By   D.   Leighton   Davies,   M.S. 

In  spite  of  all  that  has  been  written  about  the  treatment  of  lacrymal 
obstruction  and  of  all  that  has  been  done  for  patients  suffering  from  it,  few  of 
us  can  remain  satisfied  with  the  results  obtained.  I  have  been  treating  these 
cases  by  the  newer,  or  what  one  may  term  the  "  short-circuiting"'  method  (or 
dacryocystorhinostomy)  for  some  years  past,  and  I  propose  to  recount  the 
results  I  have  so  far  attained.  A  few  remarks  on  the  general  question  will 
precede  discussion  of  the  actual  cases. 

(l)  ^"Etiology. — Judging  from  the  cases  published  and  from  my  own 
experience  any  obvious  or  gross  pathological  condition  in  the  nose  is  rarely 
found,  though  some  observers  state  that  in  these  cases  definite  intranasal 
disease  is  common.  Among  the  conditions  I  have  met  associated  with 
lacrymal  obstruction  are :  (a)  Lupus  of  the  nose,  ib)  empyema  of  the  anterior 
ethmoidal  cells,  (c)  tuberculosis  of  canaliculi  and  lacrymal  sac,  and  (cZ)  chronic 
nasopharyngeal  catarrh. 

J  Apart  from  these  conditions  which  cause  obstruction,  in  obvious  ways,  how 
are  the  great  bulk  of  cases  of  lacrymal  obstruction  to  be  exi)lained  ?  I  am 
inclined  to  regard  the  obstruction  as  due  to  the  cumulative  effects  of  recurring 
attacks  of  acute    or    subacute    nasal    catarrh :  for    I    find   that  a  very  large 

1  At  a  meeting  of  the  Section,  held  May  13,  1921. 

•i  Ophtkulmoscopi\  1910,  viii,  p.  92;   Trans.  Uphthal.  Soc.  U.K.,  1920,  xl,  ji.  357. 
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number  of  those  \vho   suffer  from  lacrymal    obstruction    are    very  prone    to 
"  catch  cold." 

(2)  Pathology. — As  a  result  of  the  acute  nasal  catarrh,  certain  pathological 
changes  may  ensue  :  these  I  would  describe  as  follows :  An  ascending 
inflammation  of  the  mucous  and  submucous  tissue  of  the  nasal  duct  occurs, 
and  this  leads  to  : — 

(a)  A  transformation  of  the  vascular  submucous  tissue  into  cicatricial 
tissue.  This  is  analogous  to  the  atrophic  rhinitis  which  often  results  from 
chronic  nasal  catarrh. 

{b)  Ulceration  of  the  mucous  membrane  of  the  duct  followed  by  gradual 
contraction  of  the  lumen  due  to  cicatrization. 

Theoretically  therefore  the  stricture  may  be  due  to  contraction  from 
without  the  tube  or  from  within ;  but  I  know  of  no  case  in  which  these 
conditions  have  been  verified  by  inspection  of  the  actual  seat  of  stricture, 
and  therefore  all  this  is  merely  hypothetical  and  really  of  little  value. 

Next  as  to  the  seat  of  stricture.  The  narrowest  part  of  the  lumen  of  the 
duct  is  the  point  where  it  is  continuous  with  the  sac- — i.e.,  at  the  upper  end  of 
the  lacrymal  canal ;  here  therefore  as  might  be  expected  the  stricture  is  most 
frequently  found.  I  have  injected  a  good  many  cases  of  lacrymal  stricture 
witli  a  fine  watery  emulsion  of  bismuth  subnitrate  and  had  an  X-ray 
photograph  taken.  In  no  cases  have  I  found  any  shadow  below  the  level  of 
the  sac. 

Ewing  published  a  paper  in  the  American  Journal  of  Ophthalmology ,  1909, 
vol.  xxvi,  p.  1,  entitled  "  Eoentgen  Eay  Demonstrations  of  the  Lacrimal 
Abscess  Cavity,"  illustrated  by  photographs  precisely  similar  to  those  now 
exhibited.  The  abscess  cavities  were  filled  with  an  emulsion  of  finely-sifted 
bismuth  subnitrate  in  liquid  paraffin. 

The  seat  of  stricture  can  also  be  demonstrated  in  cases  in  which  the 
sac  is  opened  and  it  will  nearly  always  be  found  at  the  commencement  of 
the  duct. 

(3)  Treatment. — I  do  not  intend  to  deal  with  early  cases  but  with  those  in 
which  an  organic  and  fully  established  stricture  is  present.  I  am  sure  we  all 
agree  that  such  a  condition  is  incurable  apart  from  operation.  What  operations 
are  available  ?     We  have  : — 

(i)  Probing. — This  old-established  method  has  been  in  vogue  for  a  great 
many  years,  but  it  is  being  condemned  by  an  ever-increasing  number  of 
practitioners.  The  constant  introduction  of  modifications  of  various  sorts 
throw  some  light  upon  the  unsatisfactory  results  obtained.  At  the  best  the 
method  is  very  tedious,  always  painful,  and  permanent  cures  are,  I  believe,  rare, 
(ii)  Probing  combined  with  the  Retention  of  a  Silver  Tube  or  Lead  Style. — No 
doubt  some  successes  follow  this  line  of  treatment,  but  it  is  not  an  agreeable 
prospect  to  pass  one's  life  with  a  foreign  body  lodging  in  the  lacrymal  duct. 
On  many  occasions  I  have  had  to  remove  a  lead  style  which  had  lain  in  or 
outside  the  duct  for  a  number  of  years  and  had  ultimately  revealed  its  presence 
by  the  development  of  an  acute  phlegmon  of  the  tissues  around.  Under  the 
same  heading  can  be  placed  Roster's  method  of  thread  drainage.  This  consists 
in  passing  a  hollow  sound  through  the  nasal  duct,  through  which  a  stout 
thread  is  passed ;  the  sound  is  now  removed  over  the  thread,  the  thread  being 
left  in  position.  The  two  ends  are  tied  together  leaving  a  loop  on  the  face. 
This  is  left  in  situ  for  a  few  weeks. 

All  these  methods  leave  much  to  be  desired,  consequently  total  excision  of 
the   sac  has  gained  a  good  many  advocates.     And  from  the  patient's  point  of 
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view  excision  of  the  sac  is  a  great  advance  on  the  older  method  of  probing, 
because : — 

(a)  It  shortens  the  course  of  treatment ;  (b)  it  is  effective  in  curing  the 
suppurative  trouble  always  associated  sooner  or  later  with  chronic  lacrymal 
obstruction  ;  (c)  in  a  large  percentage  of  cases  it  affords  complete  relief  to  the 
epiphora. 

Notwithstanding  all  that  can  be  said  for  it,  total  excision  of  the  sac  is  a 
mutilation ;  and  the  desire  to  try  to  restore  the  abnormal  or  irregular  actions 
of  the  human  body  to  as  near  normal  as  possible  is  inherent  in  us.  Many 
years  ago  this  desire  led  to  the  suggestion  of  forming  a  fresh  channel  from  the 
sac  to  the  nose  through  the  middle  meatus,  but  the  proposal  never  attracted 
much  attention  until  Toti  published  his  first  paper  on  w^hat  we  may  term  the 
anastomotic  method  of  dealing  with  lacrymal  obstruction.  Polyack  and  West 
amongst  others  subsequently  dealt  with  the  subject  from  the  rhinologist's 
point  of  view. 

As  I  have  already  said  I  have  been  interested  in  the  subject  for  many 
years  and  for  over  six  years  I  have  been  doing  the  operation  as  devised  by 
Toti  with  slight  variations  of  technique. 

Before  I  describe  the  operation,  I  will  direct  your  attention  to  the  anatomy 
of  the  lacrymal  fossa  and  its  nasal  relationships.  The  floor  of  the  lacrymal 
fossa  is  made  up  of  two  bones  very  dissimilar  in  character.  Beliind  is  the 
anterior  portion  of  tlie  lacrymal  bone  divided  from  tlie  orbital  part  by  a  bony 
ridge — the  lacrymal  crest — and  in  front  is  the  posterior  part  of  the  frontal 
process  of  the  superior  maxillary  bone,  which  is  bounded  in  front  by  the  con- 
tinuation upwards  of  the  orbital  margin.  The  former  of  tlie  two  bones  is  very 
thin  and  easily  broken,  the  latter  is  thick  and  dense.  To  the  ridge  in  front 
and  behind  the  fossa  are  attached  the  superficial  and  deep  parts  of  the  tarsal 
ligament  respectively.  On  the  inner  side  the  lacrymal  fossa  is  in  relation 
wuth  the  middle  meatus  of  the  nose,  just  in  front  and  below  the  anterior 
end  of  the  middle  turbinate  bone.  This,  however,  may  occasionally  be  situated 
with  its  anterior  extremity  over  the  region  of  the  lacrymal  fossa.  Again  an 
anterior  ethmoidal  cell  may  lie  against  and  may  excavate  the  lacrymal  bone 
or  even  the  frontal  process  of  the  superior  maxilla,  and  it  will  tlien  lie  within 
the  lacrymal  fossa. 

In  either  of  those  two  cases  the  turbinate  or  the  ethmoidal  air  cell  may 
interfere  with  the  formation  of  a  free  passage  from  the  'lacrymal  fossa  to  the 
nose.  Again,  owing  to  the  differences  in  the  character  of  the  two  bones  it  is 
easy  to  remove  the  lacrymal  bone,  but  it  is  difficult,  without  special  means 
of  so  doing,  to  cut  througli  the  maxillary  portion. 

The  operation,  very  briefly  recorded,  is  as  follows  :  An  incision  is  made 
about  I4  in.  long,  beginning  just  above  the  tendo  oculi  and  extending  downward 
with  a  slight  curve  along  the  anterior  margin  of  the  lacrymal  fossa  as  far  as  the 
infra-orbital  margin.  The  incision  should  be  carried  right  down  to  the  bone, 
cutting  the  periosteum.  The  periosteum  is  now  raised  out  of  the  fossa  by  a 
rugine  and  thrown  outwards  together  with  the  sac  ;  the  floor  of  the  fossa  being 
thus  exposed  the  lacrymal  bone  is  l^roken  next  and  removed.  A  punch  forceps 
with  a  button-like  end  is  then  pushed  in  through  the  opening,  and  tlie  anterior 
half  of  the  floor  of  the  fossa  is  removed  by  snipping  away  the  bone  ;  the 
nasal  mucous  membrane  being  removed  at  the  same  time.  Enough  l)one  is 
removed,  extending  downward  to  the  lower  end  of  the  fossa,  until  the  opening 
is  large  enough  to  admit  the  flnger.  Next,  the  inner  wall  of  the  sac  covered  by 
periosteum    is  removed.     One  or  two   stitches    are  now  passed   through  the 
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anterior  and  upper  edge  of  the  cut  wall  of  the  sac.  A  forceps  is  passed  up 
through  the  nostril,  and  these  sutures  are  taken  up  and  drawn  down  through 
the  nostril.  The  edges  of  the  skin  and  subcutaneous  tissue  are  now  brought 
together  by  two  or  three  stitches.  Finally,  the  sutures  in  the  nostril,  which 
consist  of  two  double  threads,  are  tied  together  round  a  piece  of  indiarubber 
tubing  at  the  anterior  nares.  These  sutures  serve  to  anchor  the  sac  to  the 
opening  in  the  bone ;  they  are  removed  in  forty-eight  hours,  and  after  this 
the  nose  is  irrigated  gently  with  an  alkaline  lotion  every  day.  At  the  end  of  a 
week  the  sac  is  cleansed  by  syringing  a  little  saline  solution  through  the 
canaliculus. 

The  greatest  difficulty  in  the  operation  arises  from  the  liability  to  trouble- 
some haemorrhage,  but  in  a  straightforward  case  the  operation  does  not  take 
more  than  twenty  minutes.  To  lessen  the  haemorrhage  I  inject  a  little  adre- 
nalin solution  (1  in  4,000)  into  the  tissues  round  the  fossa  and  put  a  pledget  of 
cotton  wool  soaked  in  the  same  fluid  in  the  nostril. 

Besults  of  the  Operation. — Up  to  the  present  I  have  done  it  in  fifty-six 
cases.  I  have  classified  the  results  under  three  headings  :  (l)  Complete  cures  ; 
(2)  partial  cures  ;  (3)  failures.  I  consider  a  perfect  cure  a  case  in  which  after 
operation  there  is  no  epiphora  and  fluid  passes  easily  to  the  nose  on  syringing 
through  the  canaliculus ;  a  partial  cure  one  in  which  there  is  no  troublesome 
watering  of  the  eye  and  yet  fluid  cannot  be  passed  into  the  nose  ;  and  failures 
those  cases  in  which  watering  of  the  eye  and  complete  obstruction  of  the 
newly-formed  passage  have  occurred.  Upon  the  basis  of  this  classification  I 
find  thirty-six  of  my  cases  to  be  complete  cures,  ten  cases  partial  cures,  ten 
cases  failures.     That  is  64'3  per  cent,  of  cures. 

Now  as  to  the  causes  of  the  failures  and  partial  failures.  They  are  almost 
invariably  dv;e  to  the  contraction  of  the  new  opening.  I  only  recall  two  cases 
in  which  the  opening,  though  very  small,  is  patent,  and  yet  slight  epiphora  still 
occui's.  This  is  really  the  weak  point  in  the  operation.  Why  this  contraction 
occurs  I  am  not  quite  certain.  It  may  be  that  I  excise  too  much  of  the  inner 
wall  of  the  sac.  All  cases  upon  which  I  have  operated  have  been  satisfactory 
for  the  first  three  to  four  weeks. 

The  only  two  points  in  favour  of  the  intranasal  route  are :  (l)  That  it  can 
be  done  without  an  external  wound,  and  (2)  that  it  does  not  disturb  the  relations 
of  the  sac. 

Against  the  operation  it  may  be  urged  (l)  that  operation  is  carried  out  in  a 
very  confined  space  ;  this  makes  it  difficult  to  see  what  is  being  done.  (2)  A 
preliminary  operation  to  deal  with  a  deflected  septum  or  an  enlarged  turbinate 
is  often  required.  (3)  It  is  very  difficult  to  get  through  the  thick  nasal  process 
of  the  superior  maxilla  when  working  in  such  a  confined  space. 

I  have  placed  my  figures  before  you  just  as  they  have  occurred  in  my  case 
book  without  any  attempt  to  coax  them  into  making  a  good  show.  I  confess 
I  am  not  quite  satisfied  with  the  final  results  which  I  have  obtained.  The 
immediate  results  are  always  good,  but  one  lias  to  wait  for  three  or  four  months 
before  being  certain  of  a  cure.  I  have,  however,  every  confidence  that  if  a  case 
is  satisfactory  at  the  end  of  four  months  the  cure  is  permanent,  and  the  scar, 
as  is  the  case  in  excisions  of  the  sac,  is  invisible  after  a  couple  of  months. 

DISCUSSION. 

Mr.  A.  W.  Ormoxd  said  he  also  had  found  that  these  cases  were  unsatisfactoi-y. 
But,  without  claiming  that  his  experience  was  at  all  connuon,  he  had  found  that  the 
less  he  did,  the  better.     In  these  cases  one  often  found  that,  on  pressing  over  the  sac. 
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muco-piis  exuded.  He  generally  passed  a  small  probe  to  ascertain  whether  there 
was  real  organic  obstniction — i.e.,  if  he  could  pass  a  fairly  small  probe  through  into  the 
nose,  he  did  not  do  any  further  probing  at  all.  He  believed  that  many  of  these  cases 
were  due  to  strictures  which  were  potential,  not  actual — i.e.,  they  were  caused  by  the 
mucous  membrane  being  inliamed.  and  by  the  walls  of  the  canaliculus  being  adherent, 
or  at  least  in  contact,  and  so  forming  an  obstruction  by  approximation,  rather  than  by 
any  definite  stricture.  After  that,  he  generally  advised  the  patient  to  continue  with 
antiseptic  treatment  ;  he  instructed  him  how  to  press  out  the  sac  and  afterwards  put  in 
antiseptic  di'ops,  containing  perchlonde  of  mercuiy  with  sulphate  of  zinc,  continuing 
that  for  a  month  or  six  weeks.  His  usual  experience  had  been  that  at  the  end  of  a 
month  or  six  weeks  the  discharge,  hitherto  purulent,  had  become  mucoid,  and,  that 
except  for  a  little  mucus,  it  was  now  clear.  Bej'ond  that,  if  there  was  no  obsti'uction 
and  yet  the  patient  still  complamed  of  watering  of  the  eye,  which  was  regai-ded  as 
a  great  inconvenience,  he  advised  the  removal  of  the  sac.  He  agi-eed  it  was  not  an 
entirely  satisfactory  method,  because  there  was  still  the  possibihty  of  the  discharge 
becoming  purulent  again ;  but  so  long  as  the  discharge  was  clear  and  was  nnich 
reduced,  the  patient  was  much  more  comfortable  and  in  no  danger. 

Mr.  Malcolm  Hepburn  asked  whether  Dr.  Davies  had  experienced  difficulty  in 
finding  the  inner  part  of  the  lacrymal  duct.  In  many  of  these  cases  the  relationship 
of  the  parts  was  so  altered  that  it  was  difficiilt  to  differentiate  the  sac  from  the 
other  parts.  He  had  not  himself  done  this  operation,  which  might  prove  to  be  easier 
than  it  sounded.  He  did  not  agree  with  Mr.  Ormond's  remarks  about  a  "  potential 
stricture  "  ;  he  (Mr.  Hepburn)  considered  congenital  stenosis  of  the  lacrjanal  duct  m 
infants  was  a  typical  example  of  potential  stricture.  In  the  case  of  infants  it  was  easy 
to  pass  a  fine  probe ;  but  in  chronic  long-standing  inflammation  of  the  lacrymal  sac  it 
was  difficult  to  pass  the  finest  probe,  and  in  such  cases  he  thought  there  was  always 
definite  thickening,  not  only  of  the  soft  tissues  round  the  duct,  but  possibh^  of  the 
bone  also. 

Mr.  W.  H.  McMuLLEX  asked  at  what  age  Dr.  Davies  had  operated  upon  most  of 
his  patients.  He  considered  the  condition  in  childi'en  was  a  difficult  one  to  deal  with 
compared  with  that  in  adults.  In  his  experience,  the  majority  of  cases  of  congenital 
obstruction  opened  up  spontaneously  in  the  course  of  a  few  weeks  or  months  if  the 
contents  of  the  sac  Avere  expressed  regularly  and  the  ej'e  kept  clean.  In  most  of 
the  cases  which  did  not  open  up  the  passing  of  a  probe  once  sufficed  to  brmg  about 
a  ciu'e.  But  when  chronic  dacryocystitis  occurred  later  in  childhood,  he  fomid  it  almost 
invariably  necessitated  excision  of  the  sac ;  he  had  passed  some  of  the  cases  on  to 
a  rhinologist,  asking  if  it  was  of  any  use  doing  a  AYest's  operation,  and  the  reply  had 
been  that  the  parts  were  so  small  and  access  so  difficult  that  it  was  not  advised. 
One  objection  which  had  been  raised  to  the  Toti  operation  was,  that  the  patient,  when 
blowing  the  nose,  was  apt  to  blow  air  and  nasal  mucus  into  the  conjunctival  sac  ;  and 
he  asked  whether  Dr.  Davies  had  experienced  that  difficulty. 

Dr.  I.EIGHTON  Davies  (in  reply)  said  he  regarded  it  as  a  serious  thing  to  interfere 
with  the  nasal  cavity,  and  he  never  advised  a  patient  to  have  an  operation  of  this  kind 
unless  he  was  very  much  trovibled  by  the  epiphora.  People  differed  enormously  in  the 
degree  of  discomfort  they  experienced  from  this.  A\Tieu  a  case  of  the  kind  came 
to  him  he  always  treated  it  in  the  way  Mr.  Ormond  described,  by  cleansing  the  sac.  and 
the  condition  generally  improved  rapidly.  He  pointed  out  to  patients  that  if  they  were 
careful,  and  saw  the  surgeon  occasionally  in  order  to  have  the  sac  syringed  out,  they 
might  be  able  to  go  through  life  without  an  operation.  But  some  were  so  worried  by 
the  constant  "  tearing  "  that  they  were  willing  to  undergo  anything  which  was  likely  to 
bring  relief,  and  upon  those  he  operated.  He  never  pressed  the  operation,  because  one 
could  not  do  so  with  the  feeling  that  success  could  be  guaranteed  ;  hence  he  laid  some  of 
the  onus  on  the  patient  himself.  He  agi-eed  that  these  strictm^es  were  often  potential 
to  begin  with,  but  they  always  became  organic  in  the  end  ;  he  had  followed  up  many 
such  cases,  but  he  did  not  think  they  ever  became  bony.  He  had  examined  nearly  a 
thoiisand  skulls  to  find  a  constriction  of  the  nasal  canal,  biit  in  dried  specimens  he  had 
not  found  one  ;  he  therefore  thought  the  strictm-e  was  always  confined  to  the  soft 
Au-Op  la  * 


64  Mann :    Specimen  of  Congenital  AphaJcia 

tissues.  In  answer  to  Mr.  Hepburn,  it  was  easy  to  find  the  sac,  because  the  only  thing 
on  the  outer  side  of  the  lacrynial  fossa  was  the  sac.  and  if  that  were  picked  up  with 
toothed  forceps  and  cut  mto,  the  sac  was  easilj-  opened.  If  in  doubt,  he  passed  a  probe 
into  the  canaUculus,  and  pushed  out  the  inner  wall  of  the  sac,  then  it  could  easily 
be  seen  ;  the  tissue  to  be  cut  away  was  fairly  thick  as  it  included  periosteum. 
In  answer  to  Mr.  McMullen,  he  did  not  think  one  was  justified  in  operating  on  a  child 
vmder  the  age  of  16  by  the  intranasal  method;  it  was  wrong  to  interfere  with  the  parts 
in  a  growing  child  ;  in  the  case  of  childx'en  he  prefen-ed  to  excise  the  sac.  In  most 
cases  infants  were  much  better  left  alone  ;  a  large  percentage  of  these  got  well  without 
any  treatment  beyond  local  cleansing.  Neither  did  he  operate  on  old  people,  because  in 
people  above  60  there  was  apt  to  be  very  troublesome  haemorrhage ;  vessels  were 
opened  up  which  did  not  readily  contract,  and,  moreover,  their  expectation  of  life  was 
not  great,  and  he  advised  them  to  try  to  tolerate  the  inconvenience.  The  cases  he 
preferred  for  operation  were  young  or  middle-aged  adults  who  found  the  epiphora 
an  intolerable  nuisance.  The  liabilitj'  of  contamination  by  air  and  mucus  when  the 
nose  was  blown  was  an  objection  which  had  been  urged  in  regard  to  all  these 
operations,  but  he  had  never  seen  nor  read  in  the  literature  of  a  case  in  which  it 
had  occurred,  therefore  he  regarded  it  as  a  mere  theoretical  criticism. 

A   Specimen    of   Congenital   Aphakia    occurring  in  a  Human 
Embryo    of   Five   to    Six   Weeks. 

By  I.  C.  Maxn,  M.B.,  B.S. 

(ABSTRACT.) 

Cases  of  congenital  aphakia  are  excessively  rare  apart  from  gross  degrees 
of  microphthalmos,  and  indeed  the  question  has  been  raised  as  to  whether  they 
occur  at  all  in  otherwise  normal  or  nearly  normal  eyes.  It  is  on  this  account 
that  the  following  case  of  failure  of  development  of  the  lens  in  an  otherwise 
normal  human  embryo  is  reported. 

The  embryo,  which  is  about  the  13  mm.  stage  (i.e.,  between  the  fifth  and 
sixth  weeks),  was  compared  with  another  human  embryo  of  the  same  stage 
known  to  be  noi'mal.  The  optic  cups  of  both  were  of  approximately  the  same 
size  (O'o  mm.  in  diameter),  but  while  the  normal  embryo  showed  a  well 
developed  lens  vesicle  entirely  separated  from  the  ectoderm,  the  abnormal 
embryo  showed  no  trace  of  a  lens  in  either  eye  except  that  in  the  right  eye 
there  was  a  small  blunt-pointed  projection  from  the  deep  aspect  of  the  surface 
ectoderm  almost  in  the  centre  of  the  pupil.  This  probably  represented  an 
abortive  attempt  at  lens  formation.  (Slides  were  shown  demonstrating  the 
formation  of  the  lens  in  normal  human  embryos  at  various  stages,  together 
with  the  aphakic  eye  of  the  abnormal  embryo.) 

DISCUSSION. 

The  President  said  that  Miss  Mann  had  shown  an  exceedingly  interesting  and 
very  perfect  piece  of  work  of  a  unique  nature,  and  asked  of  what  material  the  ingenious 
model  exhibited  m  comiexion  with  the  specimen  was  made. 

Mr.  Affleck  Greeves  said  he  had  had  the  opportunity  of  examining  micro- 
scopically many  congenitally  abnormal  eyes,  including  microphthahnic  ej-es,  but  m  all 
cases  there  had  been  a  lens,  or  at  least  a  lens  capsule  ;  he  had  never  seen  one  in  which 
there  w  as  no  trace  of  a  lens. 

Miss  Mann  (replj-ing  to  the  President)  said  the  model,  which  represented  the 
aphakic  eye  x  200,  consisted  of  paraffin  wax  plates  1  mm.  thick,  and  it  was  made 
from  drawings  of  serial  sections  by  the  method  usually  followed  in  the  Anatomical 
Department  of  St.  Mary's  Hospital. 
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A  Lid-lifting  Speculum. 
By  E.  Wallace  Henry,  M.D. 

In  order  to  prevent  the  constant  risk  of  a  patient  involuntarily  pressing  the 
eyelids  together,  when  an  opening  has  been  made  into  the  eye,  thereby 
causing  a  loss  of  vitreous,  I  have  had  a  new  speculum  constructed,  and  in  my 
own  experience  it  has  absolutely  removed  this  danger. 

From  each  arm  of  a  modified  Lang's  speculum  an  extension  is  carried, 
that  from  the  upper  arm  being  longer  and  more  curved  than  that  from  the 
lower  arm.  The  extremity  of  the  upper  extension  rests  on  the  orbital  margin 
above,  and  that  from  the  lower  extension  on  the  edge  of  the  orbit  below. 
Through  the  end  of  each  extension  runs  a  rod  which  by  a  screw  adjustment 
enables  the  arms  of  the  speculum  to  be  raised  from  the  eye.  A  similar  rod 
and  screw  at  the  junction  of  the  arms  raises  the  outer  part  of  the  speculum  in 
like  manner. 

The  result  is  that  it  is  impossible  for  the  patient  to  exercise  any  pressure 
on  the  eyeball. 

Mr.  J.  Hebbeet  Fisher  said  that  many  surgeons  might  try  this  instrument  under 
varying  conditions.  It  seemed  to  be  an  easy  way  of  getting  over  a  serious  difficulty 
and  as  it  would  also  favourably  aflfect  the  surgeon  by  gi\-ing  him  a  feeling  of  secm'ity, 
it  would  probably  prove  of  advantage  to  the  patient  both  directly  and  indirectly. 

A  Reading  and   Writing   Desk  for  Myopes  and  those 
predisposed  to   Myopia. 

By  Frank  Moxon,  O.B.E.,  M.B.,  B.S. 

This  desk  (as  illustrated)  I  have  designed  to  enforce  children,  who  are 
either  myopic  or  tend  to  become  so,  to  assume  a  correct  deportment  when 
sitting  at  a  table  or  desk  to  read  or  write. 

Many  children  habitually  apply  their  eyes  too  close  to  their  books,  and  all 
oculists  insist  that  this  habit  should  be  corrected. 

The  desk  is  made  so  that  it  may  be  adjusted  either  on  a  flat  table  or 
a  sloping  desk.  The  book  is  placed  on  a  rest  at  a  fixed  distance  behind  a 
vertical  glass  screen,  through  which  it  is  to  be  read  ;  arid  a  horizontally  placed 
glass  screen  which  comes  to  the  edge  of  the  table,  is  at  a  fixed  distance  from 
the  table  or  desk  top,  and  enables  the  hands  to  be  rested  underneath  for  the 

1  At  a  meeting  of  the  Section,  held  June  10,  1921. 
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purpose  of  writing  or  drawing,  but  prevents  the  eyes  being  applied  closer  than 
the  screen. 

Providing  the  chair  on  which  the  child  sits  is  adjusted  to  the  correct 
height  (an  important  item)  the  whole  deportment  of  a  child  when  using  the 
desk  is  admirable,  and  a  pleasure  to  see  ;  moreover  it  quickly  breaks  the  habit 
referred  to  above. 


Primary    (Acute)    Macular    Disease. 
(I)  By  Eaynee  D.  Batten,  M.D. 

Case  I. 

G.  P.,  MALE,  aged  36.  First  seen  April  28,  1921.  On  April  24  smoked 
heavily ;  following  morning  noticed  defect  of  vision  in  left  eye.  Vision  :  Eight, 
with  glasses,  +  3'5  sph.  =  §,  J  1.  Left,  with  glasses,  4-  3'25  sph.,  —  1"5  cyl., 
=  6%i  *^  J  12.  Pupils  equal  and  active.  Tension  normal.  Visual  fields  : 
Positive  central  scotoma  in  left  eye. 

Fundus  Examination. — Pight  eye  :  Fine  pigment  changes  at  macula ; 
between  macula  and  optic  disc  superficial  choroidal  retinal  changes.  Left 
eye  :  By  indirect  examination,  macula  appears  as  very  dark  spot  ;  by  direct 
examination,  deiinite  pigment  spots  appear  on  an  area  of  choroidal  thinning. 
Pigment  changes  have  extended  over  slightly  wider  area  since  first  obser- 
vation. 

Referred  to  physician  :  Report  negative.  Heart,  lungs,  abdomen,  central 
nervous  system,  and  urine,  all  normal.  Then  referred  to  throat  specialist, 
who  reported  (1)  deflected  septum,  (2)  hypertrophy  of  turbinates,  (3)  ethmoidal 
suppuration. 

Operation  May  11. 

June  6. — Vision :  Right  eye  %,  f  partly  ;  left,  th. 

Fundus  Examination. — Changes  in  the  right  eye  are  less  distinct,  whilst 
those  in  the  left  are  approximately  the  same.  Ophthaimoscopically,  there  is 
an  evident  resemblance  between  the  fundus  changes  in  this  case  and  those 
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found  in  the  familial  group.       I  have  seen  the   patient's  brother  and  sister, 
but  do  not  find  any  definite  macular  change  in  their  eyes. 

Case  II. 

V.  B.,  FEMALE,  aged  28,  unmarried.  First  seen  x\pril  14,  1921.  Complains 
of  loss  of  sight  in  1-eft  eye,  first  noticed  a  few  weeks  ago  ;  no  pain  ;  no  history 
of  illness.     Vision  :  Eight  |,  %  partly  ;  J  1.     Left,  /o  <  J  12. 

Fundus  Examination. — Right  eye  :  Optic  disc  normal ;  marked  pigment 
changes  at  macula  and  in  macular  area.  Left  eye  :  Optic  disc  normal  and  of 
good  colour  ;  no  macular  changes  detected  ;  no  evidence  of  retrobulbar  neuritis. 

April  18. — Vision :  Right,  | ;  left,  3%.  Visual  fields  :  No  constriction  nor 
central  scotoma  for  colours  ;  right  macular  region  thickly  dotted  with  retinal 
pigment  disturbance ;  pale  area  in  macula.  Left  eye :  Slight  oedema  of 
macula  ;  fine  line  of  pigment  just  outside  macula. 

Kept  under  observation  :  Vision  in  left  eye  improved,  but  varied  from 
time  to  time  ;  changes  in  macular  area  increased  considerably. 

May  26.— Vision  :  Right  eye,  f  ;  left,  t%.  9  partly.  Changes  in  left 
macular  region  were  then  very  extensive  ;  dotted  superficial  pigment,  with 
thinning  of  choroid,  one  thinned  choroidal  area  extending  to  superior  artery ; 
a  small  similar  area  above  the  vessel. 

Referred  to  physician  :  Report  negative ;  heart,  lungs,  abdomen,  central 
nervous  system  and  urine,  normal ;  no  focus  of  sepsis  found.  Teeth  good. 
Wassermann  negative.  There  is,  however,  a  history  of  purulent  vaginal  dis- 
charge, and,  failing  other  evidence,  I  am  inclined  to  consider  this  case  as 
gonorrhoeal  in  origin. 

I  have  not  obtained  any  history  that  this  belongs  to  the  family  group. 
She  is  only  28,  but  is  becoming  distinctly  grey-haired. 

The  main  interest  in  this  case  is  that  the  whole  of  the  changes  in  the 
fundus  in  the  right  eye  have  developed  under  observation,  beginning  with  a 
very  fine  pigment  change  in  the  macula.  It  will  be  a  matter  of  interest  to  see 
in  what  group  it  will  terminate,  whether  it  will  settle  down  into  a  more  or 
less  limited  macular  condition,  or  develop  into  a  widespread  retino-choroiditis. 
It  is  also  of  interest  to  note  that  the  greatest  defect  of  vision  occurred  whilst 
there  were  no  fundus  changes  in  the  right  eye,  and  that  as  the  visible  changes 
progressed  the  vision  improved. 

(II)  By  W.  H.  McMuLLEN,  O.B.E.,  M.B.,  F.E.C.S. 

Fundus  Changes  in  thkee  Brothers  characterized  by  Abnormal 
Formation  of  Connective  Tissue. 

(1)  T.  T.,  aged  21.  Has  had  trouble  with  his  eyes  since  6  years  old. 
First  seen  1917 ;  since  then  no  appreciable  change  in  condition  of  eyes. 
General  health  good.  Suffers  from  migraine,  but  attacks  are  less  frequent 
than  they  used  to  be. 

Present  condition  :  Right  vision,  o'V  partly,  with  +  1'5  cyl.,  ax.  15  =  -5% ; 
left  vision,    3%.  with  +  1  sph.  -1-  0'5  cyl.,  ax.  90"  =  -ix  partly. 

Ophthahnoscojnc  Aiipearances. — Right  eye  :  Retina  in  macular  region  shows 
slight  loss  of  transpax'ency  and  faint  suggestion  of  fine  superficial  network  of 
connective  tissue.  Peripheral  transparent  detachment  of  retina  all  round  ; 
in    some    places    detached    retina  presents  a  marbled  appearance  owing  to 
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irregular  network  of  white  tissue.  Left  eye :  Fine  membranous  opacities  in 
lower  part  of  vitreous.  All  central  part  of  retina  appears  slightly  opaque  ; 
macula  has  distinctly  mottled  appearance  produced  by  white  network  on 
bright  red  ground.  Peripheral  detachment  of  the  retina  all  round,  trans- 
parent for  the  most  part,  but  opaque,  grey  and  pigmented  over  considerable 
area  below. 

(2)  C.  T.,  aged  16.  First  seen  January,  1920,  when  he  said  sight  had 
become  worse  during  the  past  two  years.  No  appreciable  change  since  then. 
General  health  good.  On  one  occasion  after  extraction  of  three  teeth  at  5  p.m., 
bleeding  continued  for  several  hours,  and  had  not  quite  stopped  when  he  awoke 
the  next  morning  ;  haemorrhage  does  not  seem  to  have  been  alarming. 

Present  condition:  Eight  vision,  o\  partly,  with  —  0'5  sph.  +  1'5  cyl., 
ax.  90°  =  T2  partly  ;  left  vision,  -^o,  with  -  1  cyl.,  ax.  180°  =  3%. 

In  both  eyes  maculae  present  finely  mottled  or  stippled  appearance,  as  if 
overlaid  by  a  fine  connective-tissue  network  ;  above  and  below  discs  there  is 
marked  retinal  striation,  especially  in  the  neighbourhood  of  the  vessels.  In 
right  eye  a  little  external  to  macula  is  a  long- fine  vertical  white  line  of 
connective  tissue,  lying  upon  the  retina,  and  slightly  raised  above  its  surface, 
like  a  very  fine  retinitis  proliferans.  Peripheral  part  of  retina  on  temporal 
side  appears  covered  with  a  fine  veil  of  connective  tissue,  containing  a  few 
minute  reddish  flecks — apparently  haemorrhages. 

(3)  F.  T.,aged  10.  Defective  vision  since  infancy.  First  seen  January,  1920. 
Fairly  high  degree  of  compound  myopic  astigmatism  in  both  eyes ;  myopia  has 
since  increased  slightly  ;  in  other  respects  the  condition  is  unchanged.  General 
health  good.  Has  had  several  teeth  extracted  without  trouble  from 
haemorrhage. 

Present  condition  :  Right  vision  <  6%,  with  —  8'5  sph.  —  1'5  cyl.,  ax.  10° 
=  -fg  ;  left  vision,  <  1^,  with  —  6  sph.  —  2'5  cyl.,  ax.  30°  =  -se  partly. 

Eight  eye :  Strand  of  delicate  translucent  connective  tissue  extending 
from  disc  nearly  to  posterior  surface  of  lens  ;  no  trace  of  blood-vessels 
visible.  Macula  shows  faint  pale  marbling.  Left  eye  :  Large  fine  mem- 
branous opacity  in  the  upper  outer  part  of  vitreous  ;  numerous  smaller 
opacities  ;  macula  appears  pink  with  slight  haziness  of  surrounding  retina. 

Family  history  :  Father  and  mother  living,  have  good  eyesight.  They  had 
thirteen  children — nine  sons,  four  daughters  : — 

(1)  Male,  died,  aged  5i,  of  "  water  on  the  brain." 

(2)  Female,  aged  30  ;  good  eyes. 

(3)  Female,  aged  28  ;  good  eyes. 

(4)  Male,  aged  27  ;  not  seen,  living  in  China  ;  "very  short-sighted." 

(5)  Male,  died,  aged  2i,  of  "water  on  the  stomach." 

(6)  Female,  aged  23  ;  good  eyes. 

(7)  Male,  aged  22  ;  good  eyes. 

(8)  Male,  aged  21 ;  eldest  of  patients  shown. 

(9)  Female,  aged  20  ;  good  eyes. 

(10)  Male,  died,  aged  3,  of  blood-poisoning,  "  due  to  lumps  in  neck." 

(11)  Male,  aged  17  ;  second  of  patients  shown. 

(12)  Male,  aged  15  ;  eyes  good,  slightly  deaf  in  one  ear. 

(13)  Male,  aged  11  ;  third  of  patients  shown. 

Thus  of  nine  sons  three  died  young,  while  of  the  surviving  six,  three, 
possibly    four,   have    their  eyes   affected.      Three    great-grand  aunts    on    the 
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mothers  side  died  blind  ;  cause  of  blindness  unknown.  No  other  history  of  eye 
trouble  in  the  family. 

Although  the  ophthalmoscopic  appearances  in  these  three  patients'  eyes 
differ  considerably  in  detail,  the  essential  change  in  all  appears  to  be  an 
abnormal  development  of  connective  tissue  either  in  the  vitreous — giving  rise  to 
strands,  fine  membranes  or  small  opacities — or  on  the  surface  of  the  retina. 
The  detachment  of  the  retina  in  the  first  case  is  almost  certainly  secondary. 
All  three  have  defective  visual  acuity  attributable  to  changes  of  similar  char- 
acter but  varying  degree  in  the  macular  regions. 

Four  possible  causes  suggest  themselves  :  {a)  Chronic  inflammation,  ih) 
degeneration,  (c)  developmental  defect,  (cZ)  intra-ocular  haemorrhages.  The 
last  appears  to  be  the  most  probable.  The  changes  resemble  those  seen  in 
retinitis  proliferans,  though  they  are  very  much  finer  than  those  commonly 
occurring  in  that  disease;  in  one  eye  "there  are  some  minute  red  spots  which 
look  like  haemorrhages  ;  in  one  patient  there  is  a  definite  history  of  slightly 
ti'oublesome  bleeding  after  extraction  of  teeth. 

(Ill)  By  G.  WiNFiELD   Roll,  F.R.C.S. 

Case  showing  Maculae  Changes. 

This  patient  has  a  circular  plaque  of  what  appears  to  be  organized  fibrous 
tissue  in  the  macula  of  each  eye,  with  symmetrical  changes.  He  has  com- 
plained of  failure  of  sight  during  seven  years,  more  definitely  so  in  the  last  two 
years.  The  field  of  vision  for  white  and  red  is  practically  normal,  but  he 
hardly  perceives  yellow  and  green  at  all.  There  is  no  history  of  traumatism, 
except  his  proximity,  on  one  occasion,  to  a  falling  bomb.  There  is  nothing  in 
his  history  to  afford  any  guide  as  to  aetiology.  As  a  boy  he  was  an  excellent 
game  shot,  and  has  driven  motors  ;  therefore,  until  vision  began  to  fail,  he  must 
have  had  good  sight.  When  I  first  saw  the  case  I  was  struck  by  its  resem- 
blance to  the  cases  of  the  Tay-Sachs  disease  which  Waren  Tay  described, 
but  they  were  confined  to  infants  of  the  Jewish  race.  This  patient  is  a 
corpulent,  heavy  man,  weighing  18  st.  I  have  never  seen  changes  in 
the  macula  similar  to  his.  In  one  eye  there  may  be  a  hole  in  the  fibrous 
tissue,  but  in  the  other  eye  there  is  no  central  aperture.  I  shall  l)e  interested 
to  hear  suggestions  as  to  aetiology  and  treatment. 

DISCUSSION. 

Mr.  Raynee  Batten  said  that  primary  macular  disease  should  be  recognized  as  a 
distmct  entity,  apart  from  other  forms  of  choroidal  retinitis  involving  the  macula.  By 
primarij,  he  meant  when  the  first  evidences  of  disease  occurred  at  the  macula.  In  his 
experience,  it  was  mainly  a  disease  of  advilt  life,  occurring  in  apparently  healthy 
subjects,  and  not  associated  with  those  forms  of  disease  which  usually  gave  rise  to 
choroido-retinitis.  These  sporadic  cases  must  be  distingiiished  from  the  various 
forms  oi  familial  disease,  which  occurred  mainly  in  infancy,  childhood  and  adolescence. 
The  familial  cases  were  now  well  recognized,  and  there  was  a  fair  amount  of  literature  on 
the  subject.  Primary  acute  macular  disease  was  characterized  by  a  more  or  less  acute 
onset,  with  or  without  faihire  of  Aision.  In  some  cases,  it  was  heralded  or  accompanied 
by  conjunctivitis,  or  a  mild  form  of  scleritis.  Aciite  was  a  comparative  term:  the  onset 
period  might  extend  over  some  weeks.  During  this  period,  little  or  no  change  might  be 
observed  ophthalmoscopically.  There  might  be  some  cedeuia  of  the  macida,  but,  under 
present  methods  of  observation,  it  was  very  difficult  to  be  certain  of  this.  Changes  at 
the   macula  then   became  visible,  and  might  extend  beyond  the  actual  macular  area. 
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These  uiiglit  alter  rapidly  and  then  tend  to  subside,  leaving  some  central  macular 
pigmentation  or  change.  Failure  of  A^ision  might  be  acutest  at  its  onset  and  there 
might  be  some  recoveiy  of  vision  during  the  stage  when  the  oplithalmoscopic  changes 
were  most  obvious.  The  final  stage,  as  regarded  the  vision,  might  leave  a  central 
scotoma,  or  central  vision  might  recover  almost  to  the  nonnal,  though  it  would  probably 
be  displaced  outside  the  trae  fovea.  Or  the  disease  might  progress,  and  give  rise  to  a 
more  or  less  wide-spread  choroido- retinitis.  The  causes  of  the  disease  had  yet  to  be 
determined,  but  the  balance  of  the  evidence  was  m  favour  of  a  toxaemia.  Mr.  Batten 
had  obtained  histories  of  more  or  less  remote  causes,  such  as  pyon-hoea,  suppuration 
of  nasal  sinuses,  gonorrhoea,  and  other  septic  causes,  influenza  and  pregnancy. 

Mr.  J.  H.  Fisher  said  that  in  Mr.  Koll's  case  there  was,  on  the  anterior  plane,  a 
mass  of  organized  fibrous  tissue  lying  in  front  of  the  macula,  and  such  a  mass  could 
only  have  been  produced  by  some  lesion  of,  presumably,  toxic  nature,  and  irritative 
character.  Whether  there  had  been  haemorrhage  antecedent  to  it,  he  did  not  know.  He 
did  not  tliink  tlie  case  was  comparable  to  those  described  under  the  name  "  Tay-Sachs 
disease.""  The  red  centre  was  on  a  jjosterior  plane,  and  a  definite  parallax  was  obtained 
through  the  centre  of  it.  In  Mr.  McMiillen's  cases,  it  was  of  interest  that  the  only 
occurrences  of  this  fibrous  tissue  were  in  male  members  of  the  family  ;  and  he  thought 
that  if  it  were  not  a  developmental  condition,  it  had  probably  been  preceded  by 
hitmorrhage  in  the  way  the  exhibitor  suggested.  Mr.  McMuUen  had  not  given  any 
indication  of  a  tendency  towards  huemoijhilia  m  any  other  members  of  the  family,  but 
the  fact  that  the  female  members  had  escaped  suggested  a  possible  hne  of  inquiry. 
With  regard  to  Mr.  Batten's  cases  it  was  desirable  not  to  confuse  these  conditions  more 
than  was  necessary,  and  he  thouglit  that  the  cases  in  which  there  was  definite  optic 
atrophy  witli  macular  degeneration  might  be  of  a  degenerative  character,  and  reasonably 
comparable,  in  the  first  instance,  with  the  Semitic  cases  in  early  infancj',  usuallj^  passing 
to  a  fatal  termination  ;  and  the  other  grouj)  might  be  allied  to  that  which  came  on  later 
in  life,  though  still  in  childliood,  and  did  not  end  fatally.  In  the  other  cases  Mr.  Batten 
showed,  a  toxic  cause  would  be  presumed.  Witli  regard  to  these,  he  suggested  that 
Mr.  Batten,  in  his  entliusiasm  for  conditions  in  the  mactila,  should  not  disregard  other 
portions  of  the  fundus,  because  in  the  fundi  which  the  speaker  had  seen  on  that  occasion 
there  were  periplieial  changes  of  a  pigmentary  character  in  the  retina,  also  involving 
the  choroid  in  outlying  portions  of  the  fundi.  Thus  while  there  miglit  be  an  extreme 
vulnerability  of  the  macula  to  toxic  causes,  whether  from  air-sinuses,  genital  tract  or 
post-febrile  conditions — and  in  some  of  the  instances  there  might  be  a  macixlar  change 
of  that  ongin  without  peripheral  change — in  others,  the  speaker  thought,  there  was 
a  more  general  retinitis,  or  choroido-retinitis  than  ]\Ir.  Batten  had  led  members  to 
think. 

Mr.  1{.  K.  Cruise  said  he  had  had  a  case  similar  to  that  shown  by  Mr.  Koll.  under 
his  own  observation  for  the  last  ten  years.  The  patient  was  a  girl,  and  the  condition 
began  in  her  seventeenth  year  ;  he  first  saw  her  at  Westminster  Ophthalmic  Hospital. 
The  right  macular  change  began  with  a  quiet-looking  cedema  and  ultunately  became 
very  like  that  in  Mr.  Roll's  patient.  There  was  the  formation  of  a  hole,  and  a  blood- 
vessel could  be  seen  entering,  or  leaving  the  hole.  There  was  a  pit  in  the  centre,  which 
was  dark,  and  the  periphery  was  becoming  pigmented.  Her  sight  was  less  than  /g. 
A  similar  appearance  developed  in  the  fellow  eye.  Mr.  Batten  had  suggested  that  in 
one  of  his  cases  there  was  more  visual  disturbance  than  the  ophthalmoscopic  appearance 
seemed  to  warrant,  and  that  had  been  a  feature  of  his  case  also.  He  had  seen  only  a 
slight  stippling  in  the  macula,  but  her  sight  was  very  defective — subsequently  an 
cedematous,  somewhat  pale-looking  area  developed  which  was  now  completely  pigmented 
over.  and.  on  seeing  it  in  its  present  state  the  pigment  might  be  imagmed  to  be  of 
h'cfcmatogenous  origin.  He  thought  that  cicatrization  had  occurred.  He  regarded  the 
case  as  of  a  toxic  origin,  but  he  could  not  find  any  toxic  cause,  unless  it  were  tubercle  ; 
she  was  treated  with  tuberculin  for  some  tune,  but  the  evidence  of  the  disease  was  not 
definite.  At  the  time  she  was  carefully  examined  in  various  ways,  and  the  Wasser- 
mami  was  negative.  He  had  had  two  other  cases  in  private  since  the  war ;  in  each 
Dr.  Matthews  had  found  the  dj'sentery  or  the  paratyphoid  bacillus  and  there  was 
distinct  improvement    on  vaccine -treatment. 


Section  of  OphtJtalmology 


71 


Unusual  Condition  of  Iris. 
By    Ida    C.    Mann,    M.B.,    B.S. 

The  patient,  S.  H.,  female,  unmarried,  aged  58,  has  been  blind  in  the  right 
eye  as  long  as  she  can  remember.  She  had  small-i)ox  at  the  age  of  three 
weeks  and  the  right  eye  was  affected,  but  there  are  no  details  as  to  the 
condition.  She  was  seen  at  Moorfields  when  11  years  old.  She  has  never 
had  any  operation  on  the  right  eye.  The  sight  of  the  left  eye  had  always  been 
good  until  two  years  ago,  when  she  developed  a  cataract  and  a  preliminary 
iridectomy  was  performed. 

The  right  eye  shows  extreme  atrophy  of  the  iris  in  two  sectors,  one 
extending  upwards  and  outwards  and  the  other  downwards.  The  iris  is  so 
thin  in  the  affected  regions  that  the  dislocated  and  opaque  lens  can  be  seen 
through.  The  uveal  pigment  of  the  iris  is  absent  in  the  affected  areas,  but  the 
stroma  can  be  seen  continuous  over  the  gap. 

Mr.  J.  Herbert  Paesons  said  that  the  absence  of  uveal  pigment  in  this  case  was 
of  interest.  Members  perhajDS  were  not  aware  how  frequently  iris  pigment  might  be 
absent  without  the  fact  being  revealed  by  ordinary  methods  of  examination.  Some 
years  ago  the  late  Mr.  Coats  published  a  case  of  traumatism  iii  which  he  demonstrated 
absence  of  pigment  at  the  back  of  the  iris,  over  certain  areas.  Eecently,  as  described  in 
the  British  Journal  of  Ophthalmology,  May,  1921,  p.  212,  Mr.  Basil  Graves  had  been 
using  a  method  of  illumination  by  contact,  similar  to  a  trans-illiunination,  and  in  a 
considerable  number  of  cases  of  traumatism  there  were  seen  to  be  patches  in  the 
iris  from  which  the  retinal  pigment  epithelium  was  absent.  This  fact  would,  in 
most  cases,  escaj)e  observation  by  ordinary  obliqTie  illumination  and  examination 
by  means   of   the    mirror. 


Cyst  of  Moll's  Gland  of  Unusual  size. 
By   M.    S.   Mayou,   F.E.C.S. 

Mks.  W.,  aged  66,  has  had  a  cyst  for  twelve  years.  It  is  situated  on  the 
lower  lid  margin  at  the  inner  canthus.  It  is  translucent  and  obviously 
contains  clear  fluid. 
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Introductory   Remarks/ 

By    Sir   Chaeles   Ballance,  K.C.M.G.,  C.B.,  M.V.O., 
M.S.  (President). 

Twenty  years  ago  I  read  a  paper  at  a  meeting  of  the  Royal  Medical 
and  Chirurgical  Society,^  on  the  "  Epithelial  Grafting  of  the  Mastoid 
Operation  Cavity,"  the  object  being  to  obtain  the  iromediate  healing  of 
the  bone  wound.  I  show  you  the  first  sketches  made  about  twenty-one 
years  ago  to  illustrate  the  operation.  The  paper  was  discussed  (amongst 
others)  by  Dr.  (now  Sir  William)  Milligan,  Mr.  Seeker  Walker,  Dr. 
(now  Sir  James  Dundas-)  Dundas  Grant,  Dr.  William  Hill,  Sir  William 
Dalby,  and  Mr.  Cumberbatch.  I  have  mentioned  this  paper  because 
I  have  shown  this  afternoon  two  cases  which  illustrate  the  advantages 
urged  twenty  years  ago  of  immediate  healing  of  the  bone  wound. 
One  patient  among  these  cases  had  had  nine  operations  before  I 
operated  on  him.  My  bone  operation  was  not  necessarily  better  than 
those  which  had  preceded  it,  but  the  epithelial  grafting  prevented 
further  infection  of  bone  and  healed  the  wound. 

In  regard  to  the  progress  of  aural  surgery  in  our  country.  What  is 
now  required  is  not  talking  and  discussion,  but  action.  Before  the 
war  men  who  wanted  to  learn  otology  streamed  through  London  to 
Continental  clinics.  If  in  London  something  is  not  done  for  those 
seekers  after  knowledge  the  stream  may  set  in  the  reverse  direction 
and  end  in  America.  I  am  speaking  now  of  this  city.  I  look  forward 
hopefully  to  the  foundation  of  a  great  Central  Institute  of  Otology  of 
London,  not  to  fuse  or  control  individual  clinics,  but  to  co-ordinate  and 
strengthen  the  work  of  teaching  and  research.     Teaching  and  research. 

'  At  a  meeting  of  the  Section,  held  November  19,  1920. 

•  Med.  Chir.  Trans.,  1900,  Ixxxiii,  p.  125  (Discussion,  p.  173). 
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should  go  hand  in  hand,  for  a  teacher  who  does  no  research  does  not 
inspire  his  pupils. 

As  to  the  individual  clinics,  I  hope  that  before  long  they  may  be 
run  on  the  unit  system  with  Government  grants  for  whole  time  men. 
This  would  strengthen  and  endow  the  work  of  teaching  and  research  and 
would  add  immeasurably  to  the  reputation  and  usefulness  of  our  work. 

We  are,  I  believe,  only  on  the  threshold  of  knowledge  of  diseases 
of  the  ear.  We  seem  to  have  made  progress  in  the  treatment  of 
suppurative  diseases,  but  the  internal  ear  presents  problems  in  physiology 
and  pathology  and  treatment  which  so  far  have  eluded  the  most 
sagacious  amongst  us.  Our  labours  will  not  be  finished  in  any  sense 
while  complications  which  we  look  upon  now  as  fatal  are  still  fatal, 
and  while  the  deaf  still  remain  deaf. 

Lastly,  I  have  one  good  piece  of  news  to  report  to' you :  the  Council 
this  afternoon  have  decided  to  memorialize  the  two  Eoyal  Colleges 
to  grant  a  diploma  in  Otology. 

Chronic  Catarrhal  Otitis    Media :    Some  Thoughts  and 

Suggestions. 

By  Sir  William  Milligan,  M.D. 

The  brilliant  results  obtained  from  operative  interference  in  the 
treatment  of  suppurative  affections  of  the  temporal  bone  and  the  various 
intracranial  complications  which  so  frequently  follow  in  its  train  have 
undoubtedly  thrown  into  the  shade  the  treatment  of  that  exceedingly 
common  and  troublesome  form  of  middle-ear  disease  usually  designated 
"  adhesive  catarrh."  We  aurists  are  however  face  to  face  every  day  of 
our  lives  with  cases  of  so  called  "  chronic  catarrhal  deafness  "  which,  if 
not  serious  from  a  life  point  of  view,  are  nevertheless  serious  from 
the  point  of  view  of  the  preservation  of  the  function  of  hearing. 

What  is  the  clinical  course  of  chronic  adhesive  otitis  media  in  so 
many  of  our  patients  ?  Slow  but  progressive  deafness — perhaps  some 
intermittent  treatment  with  slight  improvement,  followed  by  a  gradual 
loss  of  hearing  until  finally  resort  has  to  be  made  to  some  form  of 
artificial  aid  or  to  lip-reading.  I  have  painted  a  dismal  picture,  for  in 
my  opinion  there  has  been  no  really  substantial  progress  in  the 
treatment  of  chronic  adhesive  catarrh  during  the  past  twenty  years. 

Speaking  in  general  terms  the  essential  pathological  changes  in 
adhesive  catarrh  may  be  classified   as  follows :   (1)   Surface   epithelial 
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changes ;  (2)  connective  tissue  changes,  hypertrophic  and  sclerotic ; 
(3)  atrophic  changes.  All  of  these  may  occur  separately  or 
collectively. 

So  far  as  our  knowledge  goes  the  principal  cause  of  chronic  adhesive 
catarrh  is  repeated  attacks  of  exudative  catarrh  of  the  tubo-tympanic 
mucosa,  the  result  mainly  of  nasopharyngeal  catarrh,  nasopharyngeal 
adenoids,  and  catarrhal  conditions  of  the  upper  respiratory  tract.  The 
neglected  exudative  catarrh  of  early  life  is  facile  princeps  the  main 
cause  of  chronic  adhesive  changes  in  after  life.  In  the  early  stages  the 
tympanic  epithelium  is  red  and  moist,  later  on  thickened,  and  in  the 
advanced  stages  of  the  disease  atrophied. 

The  most  noticeable  changes  are  found  where  the  tympanic  mucosa 
is  naturally  thickest,  where  its  glands  are  most  numerous — viz.,  in  the 
Eustachian  tube  and  around  its  tympanic  orifice,  where  stenosis  is  apt 
to  be  at  its  worst  and  where  the  normal  and  physiological  ventilation  of 
the  middle  ear  is  most  interfered  with. 

The  exudate  which  is  at  first  poured  out  may  or  may  not  be 
absorbed.  In  many  cases  it  is  not  entirely  absorbed  but  is  sufficiently 
so  to  permit  of  a  fairly  complete  restoration  of  hearing. 

■  The  hypo-tympanum  serves  as  a  reservoir  for  a  certain  amount  of 
residual  secretion  which  W'hile  out  of  sight  is  too  frequently  also  out  of 
mind,  a  secretion  w4iich  acts  as  a  foreign  body,  a  gentle  but  continuous 
irritant,  the  focus  of  a  possible  future  infection.  In  time  the  result 
is  the  production  of  a  small  tuft  of  organized  connective  tissue,  an 
intratympanic  buttress,  which  causes  a  blocking  or  stenosis  of  the 
tympanic  orifice  of  the  Eustachian  tube  with  a  resulting  impaired 
ventilation  of  the  middle  ear  followed  by  those  pathological  changes 
with  which  we  are  all  so  familiar. 

The  every-day  treatment  of  exudative  catarrh  in  young  children  is 
too  often  inefficient  and  insufficient.  Though  certainly  we  all  attend 
to  the  gross  and  visible  pathological  lesions  which  are  primarily 
responsible  for  its  incidence  we  are  prone  either  to  forget  or  have  not 
the  opportunity  of  following  up  the  case  and  assuring  ourselves  that 
the  middle  ears  are  really  clear  of  all  exudate. 

The  immediate  benefit  resulting  for  example  from  a  properly  per- 
formed operation  for  the  removal  of  adenoids  and  the  return  of 
practically  normal  hearing  within  a  few  days  either  with  or  without 
Politzerization  are  results  so  remarkable  that  the  tendency  is  to  consider 
all  is  well ;  but  is  it  so  always  ?  How  many  of  our  cases  return  in  a 
few  years  with  definite  evidence  of  adhesive    changes,  and  why  ?     I 


4  Milligan :    Chronic  Catarrhal  Otitis  Media 

believe  the  main  reason  is  l3ecause  we  do  not  completely  drain  the 
middle  ears  of  all  secretion  at  the  proper  time.  No  doubt  some  here 
to-dav  will  say — "  totally  unnecessary  " — "  it  will  be  absorbed  in  time  " 
— "  by  incising  the  membrane  you  risk  converting  a  simple  exudative 
catarrh  into  a  purulent  catarrh."'  I  maintain  that,  if  we  are  to  take  a 
long  view,  the  indication  to  incise  the  membrana  tympani  and  drain  the 
middle  ear  is  almost  as  necessary  in  exudative  catarrh  as  it  is  in 
suppurative  catarrh,  the  difference  being  that  in  suppurative  catarrh 
it  is  imperative,  in  exudative  catarrh  it  is  a  matter  of  individual 
opinion.  I  suggest  that  incision  is  necessary  if  we  wish  to  be  certain 
that  the  middle  ear  is  clear  of  all  secretion. 

If  we  rely  upon  inflation  we  merely  scatter  the  exudate  for  the  time 
being — we  blow  it  towards  the  posterior  end  of  the  middle-ear  cleft 
into  the  tympanic  antrum.  Sooner  or  later  it  trickles  down  into  the 
hvpotympanum  there  to  remain,  there  to  act  as  an  irritant  responsible 
for  the  ultimate  formation  of  that  "  ostial  buttress"  which  is  the 
dominant  factor  m  the  production  of  those  pathological  changes  which 
ultimately  induce  distortion  and  disintegration  of  the  middle  ear. 
Follow  the  trend  of  pathological  events  and  see  what  happens.  Inter- 
ference with  the  normal  ventilation  of  the  middle  ear,  either  from  the 
presence  of  a  small  amount  of  viscid  exudate  in  the  hypo-tympanum  or 
from  the  presence  of  a  definite  although  small  amount  of  organized 
connective  tissue  around  the  tympanic  orifice  of  the  tube,  is  I  believe 
the  cause  of  the  ultimate  leucocvtic  activity  in  the  subepithelial  layers 
of  the  mucoperiosteum. 

What  happens?  Lymphocytes  and  endothelial  cells  multiply 
rapidlv  with  the  result  that  dense  sclerotic  white  fibrous  tissue  is  formed 
either  locally  or  diffusely  in  the  middle  ear,  a  tissue  which  gradually 
contracts  and  leads  to  rigidity  or  ankylosis  of  the  ossicular  chain,  or  to 
occlusion  of  the  fossula  rotunda  with  still  further  impairment  of  hearing. 
In  the  long  run  atrophic  changes  ensue  with  a  gradual  opening  up  of 
the  Eustachian  tube,  but  it  is  then  too  late,  the  damage  is  done,  the 
middle  ear  has  practically  ceased  to  function.  It  is  almost  a  paradox 
but  much  as  we  desire  efficient  ventilation  of  the  middle  ear  the 
prognosis  is  better  when  the  tube  is  partially  obstructed  than  when  it 
is  too  freely  open. 

To  combat  the  progressive  changes  which  are  taking  place  we  resort 
to  pneumo-massage,  injection  per  tuham  of  alkaline  fluids,  liquid 
vaseline,  hot  air,  medicated  vapours,  the  use  of  bougies  and  so  forth, 
but  do  we  do  the  patient  any  real  good  ?     I  venture  to  say  that  intra- 
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tympanic  injections  in  cases  of  advanced  sclerosis  of  the  middle  ear 
frequently  do  a  great  deal  of  harm.  The  obliteration  or  partial  oblitera- 
tion of  the  tympanic  blood-vessels,  the  result  of  the  fibroid  changes 
going  on  in  the  subepithelial  connective  tissue,  seriously  impedes  the 
absorption  of  the  injected  fluid  and  we  return  to  the  stage  where  we 
have  an  unabsorbed  fluid,  an  irritant,  lying  in  the  middle  ear  and  acting 
as  a  foreign  body.  If  we  desire  to  obtain  benefit  from  intratympanic 
injections  it  should  be  in  the  nature  of  a  lavage,  a  wash  through — in 
other  words  we  should  provide  a  vent,  we  should  incise  the  membrana 
tympani  and  wash  out  the  middle  ear  with  the  aid  of  the  catheter  and 
air  douche. 

It  must  be  within  the  knowledge  of  every  one  here  that  patients 
are  frequently  heard  to  say  that  after  a  course  of  intratympanic  injections 
their  hearing  capacity  has  been  made  worse.  I  believe  that  they 
are  often  quite  right,  and  that  the  means  adopted  to  try  to  relieve  them 
has  had  just  the  opposite  efi"ect. 

Although  I  have  little  faith  in  intratympanic  injections  I  hesitate 
to  condemn  them  utterly,  but  what  I  do  oppose  is  the  method  usually 
adopted — viz.,  the  pumping  of  fluids  into  a  cul-de-sac  whose  lining 
membrane  has  practically  lost  its  powers  of  absorption. 

We  are  dealing  with  much  more  than  a  catarrhal  process,  we  are 
dealing  with  what  may  probably  be  shown  one  day  to  be  a  microbic 
disease  affecting  the  deeper  layers  of  the  muco-periosteum — a  condition 
somewhat  akin  to  "  keloid."  What  we  are  in  the  habit  of  calling  a 
catarrhal  disease  is  no  longer  a  catarrhal  disease  but  a  diffuse  fibrosis. 
To  keep  this  tendency  to  fibrosis  in  subjection  is  the  crux  of  the  position 
and  has  so  far  baffled  all  attempts.  It  is  our  business  however  to 
survey  the  situation,  to  examine  critically  our  present  pathological 
standpoints  to  see  if  they  fit  in  with  our  present  knowledge,  if  some  of 
them  are  not  really  relics  of  the  past,  relics  which  tradition 
and  text-books  have  handed  down  and  which  we  have  blindly  accepted. 

In  illustration,  let  me  take  the  more  or  less  prevalent  conception 
that  ankylosis  of  the  ossicular  chain — more  especially  synostosis  of 
the  stapedio-vestibular  articulation — is  a  common  sign  of  adhesive 
middle-ear  catarrh.  Clinical  and  pathological  experience  and 
observations  made  during  operative  interference  compel  me  to  think 
that  it  is  not  so  common  as  is  generally  supposed.  That  it  is  fairly 
common  I  do  not  for  a  moment  deny,  but  my  conviction  is  that  it 
is  frequently  absent  even  in  very  chronic  cases. 

In  well  advanced  cases,  where  there  is  definite  "  paracusis  Willisii," 
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and  "when  Gelle's  test  is  negative,  there  can  be  no  reasonable  doubt  of 
its  presence,  but  what  of  those  cases  where  there  is  no  paracusis,  where 
Gelle's  test  is,  to  say  the  least,  not  definite,  and  where  there  is  severe 
deafness.  What  is  the  explanation  ?  I  believe  myself  that  the  tendency 
is  to  overestimate  the  importance  of  the  stapedio-vestibular  articulation 
from  a  pathological  point  of  view  and  underestimate  the  importance  of 
changes  in  the  "  membrana  secundaria."  Examine  the  topographical 
relations  of  the  inner  wall  of  the  middle  ear  and  see  how  easily  even  a 
limited  fibrosis  may  block  up  the  fossula  rotunda  and  reduce  the 
potentialities  of  the  fenestra  tympani.  The  deposition  of  new  tissue  in 
this  situation  forms  a  formidable  barrier,  a  barrier  which  prevents 
excursion  of  the  endolymph,  a  barrier  which  ultimately  antagonizes  the 
movements  of  the  footplate  of  the  stapes  because  of  the  well-known  law 
of  the  incompressibility  of  fluids. 

How  often  in  past  years,  when  operations  for  the  relief  of  chronic 
catarrhal  deafness  were,  I  might  almost  say,  the-  fashion,  we  have  found 
the  stapes  freely  mobile  when  we  expected  to  find  it  ankylosed  ? 

Again,  the  fact  that  the  stapes  is  normally  mobile,  and  unless 
ankylosed  is  still  capable  of  responding  to  a  certain  intensity  of  sound 
wave,  makes  it  all  the  more  difficult  for  it  to  become  readily  fixed,  for 
it  is  never  completely  at  rest,  whereas  the  membrana  secundaria  at  an 
early  stage  becomes  weighted  by  the  deposition  of  new  tissue  and  im- 
mobile. The  function  of  the  stapedio-vestibular  articulation  is  thus 
put  out  of  gear.  Its  movements  fail  to  induce  excursions  of  the 
perilymph  because  there  is  no  corresponding  yielding  of  the 
"  membrana  secundaria." 

I  regard  the  secondary  membrane  of  Scarpa  as  of  equal  importance, 
from  a  pathological  point  of  view,  to  the  membranous  attachment  of 
the  footplate  of  the  stapes  to  the  margins  of  the  fenestra  ovalis.  More- 
over, as  the  existing  fibrosis  starts  from  the  region  of  the  Eustachian 
orifice,  it  reaches  the  region  of  the  fossula  rotunda  at  a  relatively  earlier 
period  of  time  than  the  region  of  the  fenestra  ovalis.  Hence  the  many 
cases  in  which  although  there  is  well-marked  middle-ear  deafness  there 
is  no  paracusis — in  other  words,  the  ossicular  chain,  although  mobile,  is 
unable  to  play  its  full  physiological  role. 

If,  then,  we  have,  in  a  given  case  of  chronic  adhesive  catarrh,  a 
certain  degree  of  Eustachian  obstruction  and  a  progressive  damping 
down  of  the  movements  of  the  membrana  secundaria,  we  have  the  two 
factors  present  which  tend  to  prevent  the  normal  transmission  of  sound 
waves  and  the  normal  excursions  of  the  endolymph,  both  of  which  are 
necessary  for  the  maintenance  of  good  hearing. 
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The  potential  vacuum  in  the  middle  ear,  created  as  the  result  of 
tubal  obstruction,  still  further  accentuates  the  difficulties,  partly  because 
it  is  more  difficult  for  sound  waves  to  cross  the  hollow  space  and  partly 
because  it  tends  to  encourage  exudation.  This  brings  us  to  this 
position :  Can  we  do  anything  to  maintain  an  equable  pressure  upon  the 
two  sides  of  the  membrana  tympani  during  the  time  we  direct  our 
energies  to  relieve  the  existing  tubal  obstruction  and  endeavour  to 
arrest  the  advancing  sclerosis  ?  If  we  inflate  the  middle  ear  we 
restore  the  balance  temporarily,  and — unless  intratympanic  fnbroid 
changes  are  well  advanced — generally  with  improvement  in  hearing, 
often  evanescent  it  is  true,  but  none  the  less  real  while  it  lasts. 

I  consider  that  we  underestimate  the  advantages  to  be  attained  from 
artificial  perforation  of  the  membrana  tympani.  By  this  I  do  not  mean 
the  making  of  a  clean  incision  which  heals  up  in  about  twelve  hours, 
but  the  making  of  a  more  durable  perforation  with  a  fine  galvano- 
cautery  point.  It  is,  however,  no  use  doing  so  if  the  patient  has 
already  lost  more  than  75  per  cent,  of  normal  hearing,  as  by  this  time 
sclerotic  changes  are  so  advanced  as  to  preclude  any  hope  of  benefit 
following. 

We  all  hesitate  to  puncture  the  membrane  because  the  little 
operation  has  acquired  an  evil  reputation,  but  my  point  is  that  even 
when  it  is  done  to-day  it  is  generally  done  at  a  too  late  stage  of  the 
disease. 

We  have  all  noticed  how  well  many  patients  with  old  perforations 
due  to  suppurative  disease  hear,  and  how  if  the  perforation  becomes 
cicatrized  the  hearing  power  is  often  made  worse,  how  comparatively 
infrequent  paracusis  Willisii  is  in  suppurative  cases,  and  how  an 
intercurrent  attack  of  suppurative  catarrh  with  perforation  grafted 
on   an  adhesive  catarrh  so  frequently   also   induces  better  hearing. 

There  is  something  in  the  mechanics  of  an  open  perforation  the 
importance  of  which  I  do  not  think  we  reahze  sufficiently.  Besides 
maintaining  an  equal  pressure  upon  both  sides  of  the  membrana  tympani 
does  it  exert  any  beneficial  action  upon  the  course  of  the  disease  ?  From 
clinical  observations  I  believe  that  it  does,  and  largely  because  it  is  the 
means  of  relieving  tension,  arresting  exudation,  and  affording  a  direct 
channel  through  which  medicaments  may  reach  the  inner  wall  of  the 
middle  ear.  To  maintain  an  open  perforation  is  proverbially  difficult. 
To  do  so  we  should  imitate  what  Nature  does  in  old  suppurative  cases  — 
we  should  endeavour  to  epithelialize  its  edges  by  the  implantation  of 
epithelial  cells,  an  extremely  delicate  and  difficult  piece  of  work,  but 
possible  of  execution  with  care  and  patience. 
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Future  progress  in  the  treatment  of  chronic  adhesive  catarrh  appears 
to  lie  not  so  much  in  the  use  of  local  applications — medicinal  or 
mechanical — all  of  which  have  shown  their  comparative  uselessness  so 
far  as  the  permanent  improvement  of  the  existing  condition  is  concerned, 
but  in  the  employment  of  radio-active  substances  whose  rays  have  the 
power  of  softening  and  rendering  pliable  dense  sclerotic  tissue. 

The  ^  and  7  rays  of  radium,  or  its  emanation,  if  properly  filtered, 
have  the  power,  probably  in  virtue  of  their  action  upon  connective 
tissue  cells,  of  transforming  hard  and  dense  mesoblastic  tissue 
into  something  approaching  embyronic  tissue,  soft  and  pliable,  and 
with  the  fibrils  arranged  in  lines  parallel  to  the  superimposed 
skin  or  mucous  membrane.  Everything  depends  upon  dosage, 
duration  of  exposure,  and  effective  filtration,  and  it  is  to  these 
problems  I  am  devoting  my  thoughts,  and  would  suggest  that  the 
members  of  the  Section  should  do  likewise,  in  the  hope  that  some 
more  satisfactory  method  of  treating  this  very  common,  intractable,  and 
disastrous  disease  of  the  middle  ear  may  be  discovered  in  the  near 
future. 

DISCUSSION. 

The  President  said  the  subject  of  adhesive  otitis,  especially  its  treatment, 
was  probably  one  of  the  most  difficult  in  otology.  It  was  important  to  make 
out  what  was  the  antecedent  condition,  and  try  to  prevent  it,  and,  having 
discovered  it  those  in  the  specialty  ought  to  be  able  to  arrest  its  progress. 
With  regard  to  the  fluid  content  of  the  hypo-tympanum,  when  he  was  at  the 
Children's  Hospital  in  Great  Ormond  Street,  he  constantly  had  to  incise 
the  thick  tympanic  membranes  of  young  children,  and  practically  always  fluid 
came  out ;  it  collected  in  the  lowest  part  of  the  tympanum,  and  when  that 
space  was  deep,  below  the  level  of  the  osseous  meatus  ;  the  fluid  there  could 
not  be  seen.  Sir  William  Milligan  also  said  that  this  fluid  gave  place  to 
connective  tissue,  which  grew  up  towards  the  mouth  of  the  Eustachian  tabs  in 
front  and  blocked  it.  He  (Sir  Charles)  did  not  remember  seeing,  at  operations, 
the  hypo-tympanum  blocked  up  with  scar  tissue.  Years  ago,  when  he  was 
aural  surgeon  to  St.  Thomas's  Hospital,  an  operation  he  occasionally  carried 
out  was,  in  cases  of  adhesive  otitis  with  serious  deafness  in  which  he  thought 
the  internal  ear  was  little  if  at  all  involved,  to  take  away  the  base  of  the 
stapes,  or  enlarge  the  fenestra  rotunda.  He  did  that  with  a  very  small 
trephine,  and  immediately  put  on  an  epithelial  covering,  so  as  to  prevent  the 
escape  of  perilymph.  He  had  hoped  in  that  way  to  get  rid  of  the  rigidity  of 
the  inner  wall  of  the  tympanum  and  so  restore  some  of  the  patient's  hearing. 
In  only  one  case,  however,  did  he  think  there  was  definitely  improved  hearing. 
He  thought  that  in  the  future  something  of  this  sort  would  be  devised, 
so  as  to  get  the  patient  to  hear  again  through  the  strong  bony  boundary  of  the 
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internal  ear,  even  when  the  tympanum  was  still  quite  useless  for  functional 
purposes. 

Mr.  W.  Stuart-Low  did  not  agree  with  the  views  as  stated  in  the  paper. 
He  believed  that  the  mucous  membrane  lining  the  middle  ear  and  the 
Eustachian  tubes  played  a  most  important  role  in  this  affection,  especially  at 
the  lower  end  of  the  Eustachian  tubes — the  lining  there  was  normally  thick 
and  well  supplied  with  mucous  glands  against  the  access  of  sepsis  from  the 
throat.  In  dry  catarrh  of  the  middle  ear  the  mucous  lining  became  thin  and 
the  glands  few,  so  that,  their  important  guarding  function  being  impaired 
or  lost,  septic  organisms  could  then  readily  advance  upwards  into  the  middle 
ear,  where  the  membrane  was  in  its  normal  condition  very  thin  and  glands  but 
few,  allowing  organisms,  once  introduced,  to  have  free  play.  For  these  reasons 
he  would  always  employ  warm  applications  of  mucin  to  the  pharyngeal  end  of 
the  Eustachian  tube,  and  as  injections  into  the  middle  ear,  alternated  wntli 
w^arm  mentholized  oily  preparations ;  in  this  manner  adhesions  were  softened, 
desiccations  obviated,  and  the  thin  lining  nourished  and  thickened.  He  had 
frequently  found  after  this  treatment  that  middle-ear  tinnitus  abated  and 
hearing  improved.  The  tendency  to  thinning  and  drying  of  the  mucous 
membrane  in  the  throat  and  ear  was  doubtless  hereditary,  therefore,  prevention 
should  be  carried  out  by  placing  the  children  of  such  patients  in  such  favourable 
surroundings  as  to  avoid  the  conditions  which  led  to  its  development.  The 
offspring  of  patients  suffering  from  chronic  middle-ear  catarrh  should,  therefore, 
be  encouraged  to  take  up  outdoor  occupations  instead  of  oflfice  and  city  work. 
He  considered  sepsis  the  primary  cause  of  the  insidious  inflammatory  change 
in  the  lining  of  the  tympanum  and  Eustachian  tubes,  a  change  happening 
much  more  readily  in  persons  possessing  a  thin,  and,  therefore,  feebly  resisting 
mucous  lining.  He  had  never  seen  any  improvement  in  hearing  nor  the 
slightest  abatement  of  tinnitus  brought  about  by  incising  the  tympanic 
membranes.  That  was  only  too  likely  to  end  in  suppuration  of  the  tympanum 
from  sepsis  introduced  in  the  process.  To  be  successful  or  ameliorative  the 
treatment  of  chronic  catarrh  of  the  middle  ear  must  be  carried  on  assiduously 
and  perseveringly  over  a  long  period. 

Mr.  ElCHARD  Lake  said  the  trouble  was  that  there  were  no  means  of 
testing  and  subdividing  the  various  conditions  of  the  middle  ear ;  the  more  one 
worked  at  tuning-fork  tests  the  less  one  found  them  reliably  applicable  to  these 
cases  :  there  was  no  dependable  base  line.  For  the  accurate  subdivision  such 
as  he  meant,  men  must  work  together  quietly,  and  state  the  results  to  a 
meeting  of  the  people  practising  the  specialty,  then  probably  advance  would 
be  made.  If  an  ear  condition  was  made  worse  by  inflation,  and  another  was 
improved  by  it,  that  indicated  a  definite  difference  in  condition.  Some  heard 
better  after  ear  injections,  others  were  not  improved  by  it. 

Sir  James  Dundas-Grant  hoped  the  picture  was  not  usually  as  gloomy 
as  Sir  William  had  sketched  it  ;  he  believed  many  of  the  cases  which  had  been 
treated  in  the  earlier  stages  did  not  pass  through  the  insidious  and  harmful 
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course  indicated.  Statistics  on  the  matter  were  needed,  and  he  would  look  up 
his  own  records.  Hinton  habitually  perforated  the  membrane  and  washed 
through  with  a  very  weak  solution  of  bicarbonate  of  soda,  but  gave  it  up  as 
the  results  were  not  satisfactory.  With  our  present  methods  of  sterilizing  the 
meatus  one  might  dismiss  the  dangers  of  suppuration  in  cases  which  were 
hanging  fire,  for  something  vigorous  must  be  done  in  order  to  get  benefit. 
The  problem  associated  with  making  a  permanent  perforation  was  not  yet 
solved.  Politzer  introduced  a  little  bead,  but  usually  it  worked  its  way  down 
towards  the  margin  and  then  was  extruded.  Parolein  had  been  injected  from 
the  Eustachian  tube  through  the  perforation  so  as  to  keep  it  open,  and  some 
success  had  been  claimed.  Radio-active  substances  formed  a  two-edged  weapon, 
and  at  least  one  case  had  been  published  in  which  the  auditory  nerve  became 
paralysed  six  months  after  the  use  of  a  tube  of  radium  inside  the  external 
meatus.  Probably  it  was  before  radium  was  dosed  and  screened  so  accurately 
as  now.  A  frequent  cause  of  failure  in  these  cases  was  a  relaxed  membrane 
with  narrowing  of  the  Eustachian  tube.  When  this  narrowing  lasted  a  long 
time,  the  continuous  slight  in-drawing  led  to  the  membrane  becoming  thin  and 
relaxed,  and  it  was  probably  made  worse  by  too-frequent  inflatation  of  the 
tympanum.  It  was  not  as  often  detected  and  treated  as  it  might  be.  He 
agreed  that  at  the  period  when  the  tube  was  too  freely  open  and  the  deafness 
considerable  the  condition  was  very  difficult  to  deal  with,  and  the  prognosis 
quite  bad. 

Dr.  W.  Hill  asked  whether  Sir  William  Milligan  had  looked  up  the 
literature  with  reference  to  the  action  of  radium.  He,  the  speaker,  had  made 
experiments  with  radium  on  the  mucous  membrane  of  the  nose.  It  had  no 
effect  on,  for  instance,  nasal  polypus.  The  only  efiect  was,  that  if  used  long 
enough  it  burned  the  membrane.  He  had  never  applied  radium  in  the  ear, 
except  to  see  whether  it  had  any  effect  on  recurring  granulations  ;  for  this  he 
had  put  in  small  tubes  containing  minute  quantities  of  radium  ;  in  one  case 
he  used  Dr.  Finzi's  tube  with  17  mg.  of  radium  bromide,  screened  with  one-third 
of  a  millimetre  of  platinum.  Though  applied  on  many  occasions,  this  made  no 
difference.  He  had  looked  upon  the  methods  which  relied  on  the  action 
of  radium  in  these  conditions  as  more  or  less  futile  ;  they  seemed  bound  to  be 
futile  until  more  was  known  as  to  the  nature  of  the  lesions  being  treated. 
Sir  William,  in  using  the  term  "  exudation,"'  referred  at  one  time  to  fluid  in 
the  cavity  of  the  tympanum,  at  another  to  exudation  from  the  tissues.  The 
function  of  the  Eustachian  tube  was  to  drain  off  fluids  which  were  secreted, 
but  sometimes  there  was  obstruction,  inflation  was  done,  and  fluid  came  down. 
But  he  did  not  think  it  stopped  there,  as  in  the  case  of  the  nose  in  atrophic 
conditions.  Atrophic  rhinitis  differed  from  atrophic  median  otitis,  because  in 
the  latter  crusts  did  not  form.  He  did  not  think  the  retention  of  a  little  mucus 
in  the  lower  part  of  the  tympanum  did  much  harm.  If  in  the  early  stage  the 
water-logged  condition  could  be  got  rid  of,  there  would  be  improvement — at 
least  the  condition  would  not  ijrogress.  He  would  like  to  hear  some  brighter 
buggestions  than  going  back  to  the  practice  of  i^uncturing  the  tympanum,  or 
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even  the  use  of  radium,  unless  the  whole  question  was  reviewed  in  the  light 
of  recent  knowledge — in  the  case  of  radium  ascertaining  wliat  had  been  done  at 
Middlesex  Hospital.  A  few  years  ago  the  whole  matter  was  most  disappointing 
and  discouraging.  A  study  of  results  of  action  in  the  normal  should  be  arrived 
at  by  experiments  on  animals. 

Dr.  Albert  A.  Gray  asked  whether  any  members  had  seen  adhesive 
]irocesses  in  the  middle  ear  apart  from  suppurative  change.  He  had  seen 
cases  of  so-called  adhesive  catarrh,  and  the  little  he  was  able  to  make  out 
consisted  of  collections  of  dead  epithelium,  in  one  case  the  masses  having  the 
appearance  of  cholesteatoma.  The  mucous  membrane  might  be  thickened, 
and  dead  epithelial  cells  might  form  into  a  tough  pasty  crust.  The  atrophy  of 
the  membrane  which  Sir  James  Dundas-Grant  spoke  of  he  had  himself  seen  ; 
it  usually  was  found  at  the  posterior  quadrant.  The  clamant  need  was  for 
more  post-mortem  examinations  on  temporal  bones.  It  was  true  that  this 
meant  time  and  trouble  in  preparation,  but  it  ought  to  be  done.  He  agreed 
with  what  Sir  William  said  as  to  deposits  in  the  floor  of  the  tympanum. 
The  most  remarkable  case  he  had  seen  was  that  of  a  woman  whose  tympanum 
and  attic  were  filled  with  one  tough  mass  of  cholesteatoma,  yet  there  was 
neither  perforation  nor  suppuration.  She  was  absolutely  deaf,  and  she  was 
101  years  old  when  she  died.  Post  mortem,  he  found  that  the  deposit  of 
epithelial  cells  had  eroded  the  two  crura  of  the  stapes,  but  left  the  footplate 
in  place.     He  hoped  to  show  the  section. 

Mr.  Sydney  Scott  agreed  that  the  matter  called  for  research  and  new 
data.  He  considered  Dr.  Gray  had  hit  the  nail  on  the  head.  They  wanted 
post-mortem  findings  in  cases  which  had  been  tested  during  life  in  order  to 
obtain  correlated  facts.  Meanwhile  other  methods  of  research  were  helpful, 
and  clinical  observations  sometimes  threw  light  unexpectedly  on  obscure  points. 
For  instance,  not  long  ago  he  saw  at  St.  Bartholomews  Hospital  a  man  aged 
40,  who  was  intensely  deaf,  and  had  signs  of  congenital  syphilis,  but  he  was 
quite  intelligent.  The  right  ear  had  been  quite  useless  for  many  years,  but  the 
left,  though  deaf,  had  been  useful  until  two  weeks  previously.  The  left  drum- 
membrane  was  in  the  retracted  position,  and  the  left  Eustachian  tube  was  im- 
pervious to  inflation,  in  spite  of  the  introduction  of  gum-elastic  bougies.  After 
repeated  efforts  had  failed  to  inflate  the  tympanum,  the  drum  membi^ane  was 
incised,  a  small  straightened  catheter  was  inserted  through  the  incision  into 
the  tympanum  and  air  blown  into  it.  A  thick  mass  of  mucus  was  expelled, 
and  on  reintroducing  a  catheter  through  the  nose,  into  the  Eustachian  tube,  air 
was  blown  into  the  tympanum  quite  easily,  and  the  patient's  hearing  improved 
to  the  extent  that  "  he  could  hear  a  voice  across  the  table,"  whereas  he  was 
unable  to  hear  anyone's  voice  before.  For  two  or  three  weeks  the  hearing 
fluctuated  on  the  border  line  between  "  useful  "  and  "useless."  The  mucus 
contained  no  spirochaates,  but  was  full  of  organisms  having  the  properties  of 
Staphylococcus  aureus  and  exhibiting  haemolytic  action.  The  features  of  the 
case  were  the  association  of  (l)  Eustachian  obstruction,  (2)  tympanic  membrane 
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in  the   retracted  position,  and  the  unexpected  discovery  in  the  tympanum  of 
tenacious  mucus,  though  by  a  someAvhat  unorthodox  method. 

Mr.  Herbert  Tilley  thought  those  who  had  the  duty  of  teaching  the 
present  day  students  in  otological  clinics  should  instruct  them  how  to  recognize 
mucus  in  the  tympanum  ;  its  presence  was  often  overlooked,  even  by  those 
engaged  in  ear  work.  He  had  by  him  a  preparation  of  very  viscid  mucus 
which  he  took  from  a  tympanum  years  ago,  and  in  spirit  it  looked  liked  the 
preserved  lens  from  an  eye.  He  often  found  patients  giving  a  history  of  varying 
degrees  of  deafness  caused  by  glutinous  mucus  which  could  only  be  evacuated 
by  incising  the  tympanum.  The  best  means  he  knew  by  which  it  could  be 
diagnosed  was,  not  by  the  line  which  was  so  often  said  to  be  seen  on  the 
tympanic  membrane,  but  by  passing  a  catheter  and  listening  for  the  curious 
crackling  sound  on  inflation  of  the  tympanum,  somewhat  analogous  to  the  moist 
sounds  heard  in  cases  with  cavitation  of  the  lung  from  tuberculous  disease. 
After  blowing  out  such  material  the  relief  was  immediate  and  extraordinary. 
It  might  be  necessary  to  open  the  drum  two  or  three  times  in  the  course  of  a 
few  weeks,  until  the  catarrhal  process  ceased.  The  organization  of  this 
material  might  be  one  of  the  causes  of  the  slowly-progressive  cases  of  adhesive 
otitis.  When  the  injection  of  fluids  into  the  drum  was  introduced  some  years 
ago,  he  practised  it  in  hospital  and  in  private  patients  in  scores  of  cases,  using 
weak  perchloride  of  mercury  and  alkaline  solutions  as  well  as  oily  preparations, 
kc,  but  he  did  not  think  he  ever  saw  a  case  permanently  benefited  by  it. 

Sir  William  Milligan,  replying  on  the  discussion  said  :  There  were  two 
conditions,  a  catarrhal  disease,  and  a  disease  which  involved  the  subcutaneous 
connective  tissue.  The  term  "  adhesive  catarrh  "  ought  to  be  abolished 
altogether,  as  it  did  not  express  what  was  meant.  There  was  need  of  a  much 
more  accurate  classification  of  diseases  of  the  middle  ear ;  whether  it  was 
arrived  at  by  otoscopic  examination  or  by  tuning-fork  tests  was  another 
question.  With  regard  to  the  President's  remark  as  to  scar  tissue  in  the 
hypo-tympanum.  Sir  William  tliought  he  had  mistaken  the  statement;  he  said 
exudate,  not  scar  tissue.  In  his  view,  the  scar  tissue  was  mostly  at  the  orifice 
of  the  Eustachian  tube,  what  he  had  called  the  "  ostial  buttress."  With 
reference  to  Sir  James  Dundas-Grant's  statement  that  he,  the  speaker,  took  a 
too  pessimistic  view  of  the  condition,  that  was  not  his  usual  attitude,  he  was 
generally  inclined  to  be  optimistic,  but  he  asked  members  of  the  Section  what 
did  become  of  the  cases  under  discussion  :  why  were  so  many  of  them  now 
being  seen  ?  His  contention  was,  that  it  was  because  at  the  commencement 
of  the  process  the  otologist  did  not  realize  what  was  going  on  ;  the  cases  were 
not  kept  long  enough  under  treatment,  and  the  ti'eatment  was  not  sufficiently 
thorough.  The  instances  given  by  Dr.  Gray,  Mr.  Tilley  and  Mr.  Scott  he  could 
repeat  many  times  from  his  own  practice.  Very  often  the  membrane  was  too 
opaque  to  be  seen  through.  He  was  not  afraid  of  the  possible  sepsis  mentioned 
by  Mr.  Stuart-Low.  He  suggested  that  Dr.  Hill's  views  on  radium  were  dis- 
torted.    This  matter  had  been  discussed  many  times,  and  he  did  not  think  a 


Section  of  Otology  13 

definite  conclusion  had  yet  been  arrived  at.  But  to  put  so  many  milligrammes 
of  radium  into  the  auditory  meatus  was  asking  for  disaster.  There  was  no 
question  about  the  action  of  radium,  when  properly  filtered,  on  the  con- 
nective tissue  cell.  Sclerosis  of  tissue  could  be  produced  by  it  so  that  the  tissue 
resembled  a  piece  of  boot-leather  ;  surgeons  often  complained  of  this  "  leathery  " 
condition  after  radiation.  Properly  used,  radium  had  the  power  of 
softening  sclerosed  tissue  and  altering  altogether  distribution  of  the  fibrils. 
An  important  histological  point  was,  that  the  fibrils  of  the  freshly  formed 
tissue  always  ran  parallel  to  the  surface.  His  point  was  that  by  carefully 
regulated  radiation,  the  sclerosed  tissues  were  rendered  supple  and  pliable. 
The  results  of  local  treatment  were  evanescent,  and  when  organized  tissue  had 
once  been  laid  down  there  was  no  effect  from  them.  The  word  "catarrh" 
ought  to  be  abolished  in  connexion  with  these  cases;  they  should  be  called 
"  fibrosis "  of  the  middle  ear.  The  profession  had  been  working  at  this 
subject  for  twenty-five  years,  but  was  it  in  any  better  position  to-day  ?  His 
remarks  on  radium  applied  equally  to  X-rays  if  a  Coolidge  tube  were  used  and 
every  attention  paid  to  screening  and  dosage. 


Ear  Syringe  with  Bayonet    Joint  and  Curved   Nozzle. 

By  Make  Hoyell,  F.K. C.S.Ed. 

The  bayonet  joint  was  devised  by  the  late  Mr.  Gardiner  Brown, 
aural  surgeon  to  the  London  Hospital,  the  curved  nozzle  by  the 
exhibitor.  The  advantage  of  the  bayonet  joint  is  that  the  nozzle  can 
be  quickly  taken  off  and  put  on  for  refilling.  This  is  done  easily  on 
account  of  the  larger  orifice  and  the  lessened  resistance  preventing  air 
entering  the  syringe.  The  curved  nozzle  enables  the  stream  of  water 
to  be  sent  against  the  walls  of  the  meatus  instead  of  on  the  more 
sensitive  drumhead.  By  altering  the  position  of  the  syringe,  however, 
the  bottom  of  the  meatus  can  be  easily  reached. 

Streptococcal  Leptomeningitis  in  a  Child  due  to  Chronic 
Suppurative  Otitis  Media ;  Rapid  Development  of  Coma  ; 
Radical  Mastoid  Operation  with  Translabyrinthine  and 
Lumbar  Thecal  Drainage,   with  Complete   Recovery. 

By  Sydney  Scott,  M.S. 

The  patient,  a  girl,  aged  10,  was  brought  to  St.  Bartholomew's 
Hospital  during  Friday  afternoon,  July  23,  1920,  in  a  state  of 
unconsciousness  with  purulent  discharge  from  the  left  ear. 
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History :  The  only  history  obtained  before  the  operation  was  that 
the  ear  discharge  had  been  noticed  for  "  several  months,"  but  had 
caused  no  sign  of  ill-health  until  about  a  week  before  when  earache 
was  first  complained  of,  and  the  child  preferred  to  lie  down  all  day 
instead  of  playing.  During  the  week  she  felt  ill  and  sick.  Vomiting 
began  on  July  20,  and  on  July  21  she  had  a  "  shivering  fit  "  and  pains 
in  the  head.  On  July  22  the  vomiting  and  headache  persisted,  and  she 
disliked  being  moved.  (Some  months  afterwards,  her  mother  recalled 
an  occasion  on  this  day,  when  on  being  moved  the  child  called  out 
"  Hold  me,  quick,  I'm  falling  downhill  !  ")  On  July  23  there  was  an 
attack  of  "  twitching  of  arms  and  face."  A  doctor  was  sent  for  in  a 
hurry,  and  she  was  dispatched  to  the  hospital  in  an  unconscious  state. 

Condition  on  admission  :  The  temperature  was  found  to  be  104°  F., 
pulse-rate  frequency  130,  and  respirations  30  per  minute.  The  head 
was  retracted  and  there  was  definite  extensor-rigidity  of  the  hamstrings. 
A  reflex  cry  was  provoked  by  attempting  to  flex  the  head  forwards. 
The  discharge  from  the  left  ear  was  purulent  and  foetid.  There  was 
no  swelling  in  the  mastoid  region  and  no  sign  of  tenderness  could  be 
elicited.  Both  eyeballs  exhibited  marked  rotatory  nystagmus,  the  more 
rapid  phase  being  when  the  upper  meridians  moved  to  the  patient's 
right.  Owing  to  the  unconsciousness  no  further  tests  were  applied, 
and  the  influence  of  ocular  deviation  was  of  course  unobservable. 

I  considered  it  was  sufficiently  probable  that  otitis  media  had  led 
to  involvement  of  the  labyrinth,  and  that  this  would  account  for  a 
meningeal  effusion ;  and  though  one  could  not  be  certain  with  such 
meagre  evidence,  owing  to  the  gravity  of  the  patient's  general  condition, 
I  felt  justified  in  operating  immediately  rather  than  incur  the  risk 
of  delay. 

Operation  :  The  radical  mastoid  operation  was  therefore  performed 
on  the  left  side  immediately.  The  mastoid  antrum  and  cells  contained 
pus,  granulations  and  cholesteatomatous  material.  A  carious  patch  of 
bone  led  back  to  a  parasinous  extradural  abscess  containing  nearly 
a  drachm  of  pus.  The  external  semicircular  canal  was  not  eroded, 
and  though  no  channel  of  infection  to  the  labyrinth  was  identified, 
an  opening  into  the  vestibule  was  made  below  the  facial  nerve  ;  the 
cochlea  was  extirpated  in  order  to  open  up  the  fundus  of  the  internal 
auditory  meatus,  and  establish  translabyrinthine  drainage.  The  cerebro- 
spinal fluid  then  welled  up  freely  for  a  moment,  leaking  away  more 
slowly  afterwards.  The  wound  was  packed  open  with  dressings.  The 
spinal  theca  yielded  about  10  c.c.  of  turbid  cerebro-spinal  fluid  on 
lumbar  puncture.     This  was  found  to  contain  streptococci. 
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Lumbar  puncture  was  repeated  at  intervals  of  twelve  hours  during 
the  next  few  days,  the  fluid  becoming  gradually  less  and  less  turbid  until 
the  fourth  day,  when  it  was  reported  to  be  "  straw  coloured,  clear  and 
sterile."  The  day  after  the  operation  the  temperature  fell  to  99°  F., 
and  did  not  rise  again  above  100°  F.  On  the  third  day  the  flow  of 
cerebro-spinal  fluid  from  the  labyrinth  ceased.  The  notes  say  : 
"  Consciousness  returning,  liquid  food  taken  well."  On  the  fifth  day 
the  child  was  beginning  to  "  take  interest  in  illustrated  papers,"  and 
on  the  sixth  day  was  "  carried  out  of  doors  in  her  bed."  From  this 
time  onwards  her  recovery  was  practically  uninterrupted,  though  there 
was  temporary  facial  paresis,  which  has  disappeared,  and  slight  jaundice, 
and  for  a  few  days  she  had  a  headache  but  no  pyrexia.  The  nystagmus, 
which  was  unaltered  by  the  operation,  has  gradually  become  less  and 
less  noticeable.  The  wound  was  closed,  when  I  was  away,  during 
the  fourth  week,  by  my  colleague,  Mr.  West,  and  the  patient  was 
discharged  from  hospital  at  the  termination  of  six  weeks. 

DISCUSSION. 

Mr.  COLLEDGE  referred  to  a  patient,  a  boy,  aged  13,  who  had  the  same 
symptoms  as  Mr.  Scott's  patient,  and  for  which  he  (Mr.  Colledge)  performed 
the  same  operation.  The  cerebro-spinal  fluid  contained  pus  cells  and  strepto- 
cocci. The  ear  was  freely  drained  through  the  internal  auditory  meatus,  and 
recovery  ensued.  It  was  the  first  time  he  did  it,  and  he  was  so  encouraged 
that  he  had  done  the  same  thing  several  times  since,  but  had  not  again 
succeeded,  though  one  case  was  temporarily  improved.  The  temporal  bone  in 
this  case  was  afterwards  examined,  and  the  internal  auditory  meatus  was 
found  to  be  blocked  by  blood-clot.  In  regard  to  the  case  which  recovered 
streptococci  were  seen  in  the  cerebro-spinal  fluid,  but  they  did  not  grow  on 
culture.  He  asked  whether  those  in  Mr.  Scott's  case  grew  when  cultivated. 
They  might  have  been  of  low  vitality,  and  that  fact  might  have  been  a  factor 
in  the  recovery,  as  well  as  the  drainage. 

Dr.  Dan  McKenzie  referred  to  a  case  of  septic  meningitis  he  had  shown 
some  years  ago  in  which  drainage  by  Mr.  Scott's  method  through  the  internal 
auditory  meatus  had  proved  successful.  The  patient  was  still  alive  and  well. 
With  regard  to  the  translabyrinthine  route  for  drainage  it  was  suitable  for 
cases  with  purulent  labyrinthitis.  In  meningitis  arising  from  other  sources 
he  had  found  that  the  basal  cisternae  could  be  satisfactorily  drained  through 
an  incision  in  the  dura  behind  the  petrous  and  medial  to  the  lateral  sinus. 
Through  this  opening  a  drainage  tube  with  its  inner  end  bevelled  was  passed 
in  towards  the  cisterna  magna.  Free  flow  of  cerebro-spinal  fluid  could  thus 
be  secured.  The  sloping  end  of  the  bevelled  tube  should  be  turned  towards 
the  petrous  in  order  to  prevent  the  blockage  of  the  tube  by  brain-tissue. 
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The  President  thought  this  a  magnificent  case.  Mr.  Scott  not  only 
drained  through  the  lahyrinth,  he  also  did  lumhar  puncture  every  twelve 
hours,  a  very  important  matter,  and  probably  one  of  the  reasons  he  did  not 
have,  for  many  days,  drainage  of  cerebro-spinal  fluid  through  his  opening  in 
the  temporal  bone.  In  such  desperate  cases  he  did  not  think  it  mattered 
whether  the  internal  ear  was  destroyed  or  not :  the  patient  was  dying,  and 
the  surgeon  had  to  try  to  save  his  life.  If,  as  was  proved  in  this  case,  the 
best  way  to  do  that  was  to  go  through  the  labyrinth,  that  was  the  right  course. 
Some  months  ago  he  himself  had  a  case  of  meningitis,  and  that  patient  was 
lumbar  punctured  twenty-nine  times  ;  he  was  very  ill  indeed,  but  he  recovered. 
In  some  of  these  cases  of  meningitis,  the  Americans,  instead  of  doing  lumbar 
puncture,  punctured  the  membrane  between  the  atlas  and  the  foramen  magnum, 
in  that  way  draining  the  great  cistern  under  the  cerebellum,  or  else  opened  the 
piamatral  expansion  over  the  back  of  the  fourth  ventricle.  He  was  told  it  was 
easy  to  do,  but  one  must  not  injure  the  medulla.  It  might  come  into  practice 
here  in  time.  Years  ago,  he  drained  cerebro-spinal  fluid  away  in  a  case  of 
internal  hydrocephalus  in  a  child  by  making  an  opening  close  to  the 
foramen  magnum,  in  the  middle  line,  lifting  up  the  cerebellum,  and  breaking 
through  the  piamatral  roof  of  the  fourth  ventricle ;  this  made  an  excellent 
drain.  Another  method  of  draining  was  along  the  posterior  surface  of  the 
petrous  bone.  Drainage  could  not  be  secured  in  any  region  where  there 
w^as  cortex,  as  the  cortex  acted  as  a  cork  and  sealed  up  the  apertiire.  If 
one  got  the  tube  or  gauze  drain  nearly  as  far  as  the  cerebello-pontine  angle, 
drainage  could  be  secured,  and  could  be  continued  at  will. 

Mr.  Sydney  Scott  (in  reply)  said  he  should  have  mentioned  that  the 
organisms  were  examined  morphologically  and  culturally,  and  proved  to  the 
satisfaction  of  the  pathologists  to  have  the  biochemical  characters  of 
streptococci.  He  regarded  the  translabyrinthine  route  as  restricted  in  its 
application  to  those  cases  of  lepto-meningitis  secondary  to  labyrinthitis. 
Its  essential  object  was  to  drain  the  pia-arachnoid  sheath  of  the  seventh 
and  eighth  nerves  in  the  internal  auditory  meatus.  He  did  not  expect  the 
operation  to  prove  as  valuable  when  the  basal  meninges  were  infected  by 
other  pathways.^ 

Gunshot  Wound  of  Temporal  Bone. 

By  Sir  Charles  Ballance,  K.C.M.G.,  M.S. 

Lieutenant  S.,  machine  gun  corps,  A.I.F.,  joined  up  at  age  of  -24. 

December  24,  1916  :  Shell  burst  at  Le  Bizet.  Eight  ear  bled 
slightly. 

January  21,  1917  :  Buried  by  shell  burst,  Hill  03.  Concussion  ; 
unconscious  four  hours,  right  ear  bled  freely.  Pain  in  right  temple 
for  some  days. 

'  Compare  Proc.  Roy.  Soc.  Med.  (Otol.  Sect.),  1917,  s,  p.  132. 


I 


Section  of  Otology  17 

June  7,  1917  :  Shrapnel  wounds  (at  Messines)  right  mastoid  region 
and  over  right  upper  jaw.  Unconscious  for  some  time.  Operation  at 
the  casualty  clearing  station,  Boilleau,  on  neck  and  jaw  wounds  ;  the 
neck,  at  this  time,  was  much  swollen. 

September,  1917  :  Burning  pains  in  right  side  of  head  and  ear  ; 
vertigo  ;.  foul  discharge  from  right  ear. 

November  14,  1917  :  Radical  mastoid  operation.  Discharge  con- 
tinued and  various  methods  were  employed  for  arresting  it. 

March,  1920  :  Seen  by  Sir  J.  Dundas-Grant  and  Sir  C.  Ballance. 
Burning  pains  on  right  side  of  head,  often  unbearable,  and  severe 
attacks  of  vertigo.  Very  low-spirited  and  depressed.  Foul  discharge. 
Operation  by  Sir  C.  Ballance  :  Extensive  removal  of  carious  bone  ;  no 
labyrinthine  fistula.  Ten  days  later  the  cavity  was  covered  by  an 
epithelial  graft ;  rapid  healing. 

October,  1920  :  Large  retro-auricular  opening  closed.  All  symptoms 
have  disappeared. 

From  June,  1917,  to  MarcK,  1920,  the  patient  lost  weight  (from 
13  st.  to  11  st.)  ;  he  is  now  quite  well.  He  has  played  county  cricket 
all  the  past  summer. 

The  bullets  were  probably  removed  at  the  operation  at  the  casualty 
clearing  station,  but  there  is  no  record  available.  Tuning-fork  heard 
on  right  side. 

Gunshot  Wound  of  Temporal  Bone. 

By  Sir   Chaeles   Ballance,  K.C.M.G.,  M.S.,  and  Sir   James 
Dundas-Grant,  K.B.E.,  M.D. 

Captain  M.,  Boyal  Fusiliers,  joined  up  at  the  age  of  22.  Gunshot 
wound  near  Cambrai,  on  December  2,  1917.  The  bullet  entered  the 
left  temporal  region,  and  the  point  of  exit  was  behind  the  apex  of  the 
mastoid  process.  Considerable  haemorrhage  occurred.  The  missile 
apparently  crossed  the  tympanum  on  the  inner  part  of  the  osseous 
meatus,  damaging  it  and  the  cartilaginous  meatus  and  the  mastoid 
process.  This  was  followed  by  profuse  foul  discharge,  to  effect  a  cure 
for  which  many  plans  were  carried  out. 

March  10,  1920  :  Operation  by  Sir  C.  Ballance.     (Patient  was  suffer- 
ing at  this  time  from  foul  discharge,  much  pain,  vertigo,  and  mental 
depression.)     The   mastoid  wound  was  widely  opened.     Much  carious 
and  necrotic  bone  was  removed  and  infective  granulation  tissue  also. 
.TA — OT    la 
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March  20,  1920 :  Epithelial  grafting  operation.  Kapid  healing 
resulted  and  all  symptoms  disappeared. 

Patient  has  been  playing  first-class  golf  dm'ing  last  summer.  The 
tuning  fork  is  not  heard  on  the  injm-ed  side. 

Radiogram  of  Cerebello-pontine   Region  in   a   Case    of 
Suspected  Auditory   Nerve   Tumour. 

By  Sir  Charles  Ballance,  K.C.M.G.,  M.S. 

Mr.  S.,  AGED  50,  a  patient  of  Sir  D.  Ferrier.  Partial  deafness  and 
tinnitus  (left  side)  since  April,  1916. 

September,  1920,  present  condition  :  Sways  in  walking  towards  left. 
Sways  to  left  when  eyes  are  closed  but  does  not  fall.  Stands  with 
feet  wide  apart.  Occasional  feelings  of  nausea  but  no  vomiting,  and 
occasional  pain  left  side  of  back  of  head.  Has  not  been  able  to  do 
business  since  April,  1916.  No  facial  palsy ;  no  inco-ordination  of 
limbs;  knee-jerks  +  +  ;  no  Achilles  jerk;  abdominal  reflexes  present. 
Eyes :  Nystagmus  on  looking  to  left  and  upwards  but  not  on  looking  to 
right  and  downwards  ;  no  optic  neuritis  ;  pupils  small,  normal  reactions. 
In  the  street  buildings  appear  to  go  up  and  down. 

Many  years  ago  had  specific  disease.  He  had  long  courses  of  treat- 
ment for  this.     Now  Wassermann  negative — blood  and  cerebro-spinal 

fluid. 

Sir  J.  Dundas-Grant  examined  the  patient.  The  reactions  showed 
that  the  disease  was  not  in  the  inner  ear  but  beyond  it. 

The  left  cerebellar  region  was  exposed,  a  large  craniectomy  opening 
being  made.  A  radiogram  was  then  made  and  apparently  showed 
the  presence  of  a  tumour.  On  opening  the  dura  no  tumour  was  found, 
but  there  was  evidence  of  old  meningitis  round  the  auditory  nerve. 

Hearing  and  Caloric  Tests  by  Sir  James  Dundas-Grant. — When 
seen  on  October  18  the  patient  complained  of  high-pitched  hissing 
tinnitus.  The  highest-pitched  tones  of  Galton's  whistle  were  heard 
with  the  left  ear  (therefore  the  lesion  was  more  probably  in  the  nerve 
than  in  the  cochlea).  The  caloric  (cold  air)  test  on  the  right  side 
produced  nystagmus  to  the  left  in  a  little  under  40  sees.,  also  slight 
giddiness  and  past-pointing  to  the  right ;  on  the  left  side  it  produced 
no  nystagmus  after  SO  sees,  (indicating  elimination  of  the  left  vestibular 
nerve).  Hearing  for  the  tuning  fork  c^  (250  vibrations)  on  the  left 
side  by  air-conduction  was  7iil;  by  bone-conduction  was  minus  several 
seconds  (all  pointing  to  a  lesion  involving  the  acoustic  and  vestibular 
nerve  deeper  than  the  cochlea). 
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Cavernous    Sinus    Thrombosis :    Notes    of    Four  Cases/ 
By  T.  KiTCHiE  EoDGER,  F.E.C.S.Ed.  (Hull). 

The  following  are  notes  on  four  cases  of  cavernous  sinus  thrombosis,  all  of 
which  occurred  in  one  year  (1919),  and  each  of  which  illustrates  a  different 
mode  of  origin.  In  the  first  case  I  was  able  to  demonstrate,  by  a  somewhat 
heterodox  iine  of  treatment,  which  I  would  not  seek  to  justify  or  repeat,  that 
the  superior  petrosal  sinus  had  been  primarily  infected  from  the  middle  or 
the  inner  ear  without  previous  involvement  of  the  sigmoid  or  lateral  sinuses, 
and  as  far  as  I  have  been  able  to  find  in  the  literature  of  the  subject,  this  has 
not  previously  been  observed.  The  second  case  had  a  more  common  origin 
in  a  carbuncle  on  the  nose.  The  third  was  of  the  more  usual  middle-ear  type, 
in  which  the  sigmoid  sinus  was  first  thrombosed  and  the  process  extended  to 
the  cavernous,  presumably  by  either  or  both  petrosals.  The  fourth  was  an 
example  of  infection  following  a  frontal  sinusitis,  of  which  one  case  is 
included  in  the  collected  statistics  of  Dwight  and  Germain  [l]  and  one  has 
been  reported  by  Dighton  [2]. 

It  is  not  necessary  here  to  detail  further  the  anatomy  of  the  cavernous 
sinus,  but  there  are  two  points  I  would  emphasize  :  (l)  The  anastomosis  is 
so  free  between  the  right  and  left  sinuses  by  means  of  the  circular  sinus  that 
thrombosis  of  both  is  probably  the  rule.  In  the  cases  of  Dwight  and  Ger- 
main's series,  where  post-mortem  results  were  obtainable,  thrombosis  on  both 
sides  was  definitely  stated  in  two-thirds.  Of  my  cases  I  obtained  consent  for 
post-mortem  examination  in  two  only,  Cases  II  and  IV,  and  found  both  sides 
involved  in  Case  II,  while  in  Case  IV  the  only  demonstrable  septic  clot  was  on 
the  distal  side.  In  the  other  cases,  where  section  was  not  allowed,  the 
proptosis  and  chemosis  involved  both  eyes,  and  almost  synchronously.  The 
importance  of  this  is  obvious.  It  is  our  greatest  obstacle  to  successful  direct 
attack  on  the  sinus,  and   doubtless  the  explanation  of  most  of  our  failures. 

(2)  The  petrosals  are  not  merely  channels  for  emptying  the  cavernous 
sinuses  into  the  sigmoid  sinus  and  the  jugular  bulb,  but  receive  blood  also 
from  small  tributary  veins  in  their  course,  helping  to  drain  the  triangular  area 
of  petrous  bone  bounded  by  them  and  by  the  sigmoid.  The  superior  petrosal 
(I  quote  from  Macewen)  [3]  receives  blood  from  the  inferior  cerebral  and 
superior  cerebellar  veins  and  small  branches  from  the  tympanum,  many 
of  which  issue  through  the  petro-squamosal  sutures,  the  remainder  passing 
through  the  bone  directly  into  the  sinus.  The  inferior  petrosal  receives  blood 
from  the  inferior  cerebellar  veins,  and  from  those  of  the  aqueduct  of  the 
cochlea,  the  vestibule,  and  the  fossa  subarcuata. 

The  sigmoid  sinus,  because  of  its  abutting  directly  on  the  mastoid  cells,  is 
the  most  common  site  of  septic  thrombosis,  and  it  is  undoubtedly  true  that 
most  cases  of  cavernous  sinus  thrombosis   of  otitic  origin  are  extensions  from 

1  At  A  ineetiiif,'  of  the  Section,  held  .Tauuary  21,  1921. 
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the  sif^iEoid,  but  it  is  cbvicus  that  the  petrcsals  may  be  directly  involved  by 
extension  along  the  small  veins  referred  to,  and  my  first  case  is  an  illustration 
of  this  possibility. 

Case  I. — I.  I).,  male,  aged  12  ;  first  seen  on  December  13,  1918,  suffering  from  sick- 
ness and  giddiness  of  forty-eight  hours'  duration,  vomiting  irrespective  of  the  taking  of 
food.  He  was  too  giddy  to  stand,  and  alwajs  tended  to  fall  forwards.  There  was  a  history 
of  discharge  from  the  left  ear  two  months  earlier,  with  recurrence  from  one  week  before 
admission.  There  was  thick  pus  in  the  meatus,  but  the  perforation  could  not  be 
detected  after  mopping.  Bone  conduction  greater  than  air  conduction.  Conversational 
voice  seemed  to  be  heard  at  1  ft.  There  was  marked  spontaneous  nystagmus  to  the  left, 
ataxia  was  present,  and  swaying  on  doing  the  Romberg  test.  Kernig  and  Babinski 
tests  negative ;  no  headache ;  temperature  normal  ;  pulse  60.  Cold  caloric  test 
to  left  ear  did  not  reverse  the  njstagmus.  Dr.  Matheson  Mackay  reported  both 
fundi  noiTual.  Dming  twelve  days  stay  in  hospital  pulse  and  tempei"atiu:e  were 
noi-mal,  the  nystagnms  gradually  disappeared,  as  also  the  giddiness  and  ataxia,  so 
that  after  a  week  he  was  able  to  be  up  and  about  the  ward.  The  discharge  also 
gradually  diminished,  till  at  the  end  of  a  week  the  ear  was  practically  dry.  It  seemed 
that  the  labyiinthitis  had  subsided,  and  when  on  December  24  he  asked  to  go  home  for 
Christmas,  he  was  allowed  to  do  so,  but  told  to  retui'n  in  five  days.  He  was  x-eadinitted 
however  on  December  26  with  partial  facial  paralysis  on  the  same  side  (the  left).  He  had 
vomited  once  since  leaving  hospital :  neither  nj'stagmus  nor  giddiness  had  recurred. 
The  radical  mastoid  operation  was  performed  at  once,  pus  under  pressvu"e  and  granu- 
lations being  foimd  in  the  antrum.  The  dura  of  the  middle  fossa  was  exposed  and 
appeared  healthy.  The  dura  of  the  posterior  fossa  was  not  exposed,  as  the  symptoms 
did  not  suggest  sinus  thrombosis,  and  the  sinus  plate  was  healthy.  On  the  bridge  being 
removed  there  seemed  to  be  granulations  covering  the  adital  portion  of  the  facial  canal 
and  the  wall  of  the  external  semicircular  canal,  but  in  neither  situation  could  a  definite 
gap  be  determined.  Dui'ing  the  whole  subsequent  coiu'se  of  the  case  nystagmus  and 
giddiness  remained  absent,  and  the  facial  paralysis  continued.  Three  days  after  opera- 
tion the  temperature  rose  to  104^^  F..  with  a  rigor,  and  the  same  happened  the  following 
day.  so  that  I  exposed  the  sigmoid  sinus,  which,  however,  appeared  healthy  and  was  left 
untouched.  Lumbar  pimcture  yielded  a  clear  cerebro-spinal  fluid  mider  normal  pressure. 
During  the  next  two  days  the  same  rise  of  temperature  with  rigors  occurred,  and  I 
explored  the  sigmoid  sinus  with  a  sjTinge.  Fluid  blood  was  drawn  off  and  retained  for 
examination.  The  jugular  vein  was  ligated.  Next  day  there  was  no  rise  of  temperature 
and  no  rigor,  and  the  day  after  a  slight  temperature  but  neither  rigor  nor  headache,  but 
by  this  time  the  pathologist's  report  on  the  blood  had  arrived,  and  he  had  found  pneumo- 
cocci.  I  presumed  then  that  there  was  a  mural  septic  clot  in  the  sigmoid  sinus,  not 
extensive  enough  to  occlude  the  sinus  completely,  and  that  my  needle  had  acquired  some 
septic  material  when  passing  through  this  to  the  blood-stream  beyond,  and  I  proceeded 
to  open  and  clear  this  out.  The  blood  in  the  sinus  was  now  of  course  thrombosed  from 
ligation  of  the  jugular  a  few  days  before,  but  the  clot  was  clean,  and  no  septic  part 
adhering  to  the  wall  could  be  found.  When  this  clean  red  clot  had  been  scooped  away, 
however,  and  the  gush  of  blood  fi'om  above  had  been  established,  just  before  we  suc- 
ceeded in  stemming  the  latter,  two  small,  wonn-like  pieces  of  soft  blackish -gi'ey  clot 
were  washed  out.  just  of  the  calibre  of  the  superior  petrosal  sinus.  After  this  the 
temperature  still  continued  to  rise  daily  to  101°  and  102°  F.,  but  without  rigors.  Then 
three  days  later — i.e.,  fourteen  days  after  the  radical  mastoid  operation,  oedema  of  the 
face  and  both  eyehds  was  noticeable.  Gradually  the  eyes  became  more  and  more 
chemotic  and  pi'optosed,  with  limitation  of  the  movements  of  the  orbs.  The  septic 
thrombosis  of  the  superior  petrosal  had  extended  to  the  cavernous  sinus.  Further 
operation  was  not  suggested.  Towards  the  end  there  was  incontinence  of  urine  and 
faeces,  but  none  of  the  cardinal  signs  of  meningitis  ever  appeared. 

Post-mortem  examination  was  not  obtained. 

Case  II. — I.  G.,  male,  aged  31 ;  admitted  February  16,  1919,  with  a  history  of  carbuncle 
on  the  right  side  of  the  nose  a  week  earlier.  There  were  marks  of  several  small 
incisions  on  the  right  side  and  on  the  bridge  of  the  nose.     There  was  marked  proptosis 
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iiud  chemosis  of  the  left  eye,  and  discoloration  of  the  hds  and  of  the  forehead.  The 
eyeball  did  not  move  and  the  sight  was  quite  gone,  even  the  light  of  a  strong  electric 
torch  not  being  distinguished.  Dr.  :Matheson  Mackay  reported  the  retinal  veins  very 
large  and  dark-coloured.  The  right  eye  showed  neither  chemosis  nor  hmitation  of 
nlo^  ement  and  had  good  vision.  Examination  of  nose  and  throat  was  negative.  Ears 
normal.  Temperatm-e  101°  F.,  pulse  78.  Eeflexes  did  not  point  to  menhigitis.  Three 
hours  later  temperature  reached  104°  F.  When  seen  again  twelve  hom-s  after  admission 
the. forehead  and  the  left  eyeUds  were  quite  blue  and  the  veuis  stood  out  prominently. 
There  was  some  bulging  and  oedema  of  the  right  eye.  Babmski's  test  gave  extensor 
responses  on  both  sides.  Kernig's  sign  still  negative.  Death  fifteen  hours  after 
admission. 

Post  mortem  :  Tlie  whole  of  the  left  cavernous  sinus  was  full  of  septic  clot ;  the 
communicating  sinus  exuded  hquid  pus  ;  the  anterior  part  of  the  right  cavernous  sinus 
contained  septic  clot  and  the  jjosterior  part  uninfected  clot.  The  sigmoid  sinuses  were 
normal.  There  was  no  pus  in  the  orbital  cavities.  In  death,  the  oedema  of  the  face 
and  eyelids,  as  well  as  the  proptosis,  had  quite  disappeared.  In  this  last  detail  the  case 
differed  from  one  I  saw  in  the  wards  of  Dr.  Maitland  Eamsay  [4]  of  Glasgow,  ten  years 
ago.  This  case  was  described  by  Ramsay  in  a  lectvu-e  to  the  Ophthalmological  Congi-ess 
at  Oxford  in  1911,  and  details  will  be  found  in  the  Glasgoiv  Medical  Journal  of  that 
year.  The  picture  presented  was  very  similar  to  what  I  have  just  described,  but 
Professor  Teacher's  post-mortem  report  shows  proptosis  persisting  after  death 
and  the  explanation  is  apparently  to  be  found  in  the  fact  that  he  noted  abscess  in 
each  orbit. 

Case  III. — G.  B.,  male,  aged  12  ;  admitted  August  6,  1919,  with  temperature  105°  F. 
History  of  left  otorrhcea  of  long  dm-ation.  Distinct  tenderness  over  left  mastoid  and 
down  the  neck.  No  signs  of  meningitis.  Eadical  mastoid  operation  immediately 
performed.  The  sigmoid  sinus  was  thrombosed  and  gangrenous  in  appearance.  It  was 
opened  and  evacuated  and  the  jugular  hgated.  At  the  operation  the  question  was 
raised  as  to  whether  there  was  not  slight  protrusion  of  the  left  eye.  Two  days  later 
there  was  distinct  bulging  and  chemosis  of  both  eyes  A\ith  a  slight  diminution  of  move- 
ment of  the  left ;  Dr.  Mackay  reported  both  fimdi  normal.  I  suggested  operation  on 
the  cavernous  sinus,  but  did  not  press  much  agamst  the  parents'  objections  in  view 
of  the  fact  that  both  sinuses  were  evidently  involved.  The  symptoms  became  quickly 
more  pronounced  and  death  took  place  five  days  after  admission. 

Post-mortem  not  allowed. 

Case  IV. — C.  V.,  male,  aged  14  ;  admitted  September  10,  1919.  Had  been  seen  ten 
days  earUer  by  Dr.  Legge  Pioe  at  an  Ophthalmic  Dispensary  with  swelling  over  left  eye, 
redness  of  conjunctiva  and  paresis  of  external  rectus.  Three  days  later  there  was 
distinct  swelling  of  the  right  eyelid,  and  a  tentative  diagnosis  of  cavernous  sinus 
thrombosis  was  made.  Patient  was  adAised  to  seek  admission  to  the  Infirmaiy.  This 
advice  was  not  followed  till  a  week  later  when  he  was  admitted  imder  my  care  moribund. 
Temperature  was  103°  F.,  lips  blue,  face  a  dusky  li^-id  colom%  slight  swelling  of  left 
eyelids  but  no  chemosis  of  either  eye.  An  incision  had  been  made  over  the  left  ej-e  and 
a  little  pus  came  from  it.  Retraction  of  the  neck  was  well  marked ;  Kernig's  sign  well 
marked  ;  Babinsld's  sign  extensor.  Examination  of  nose,  throat  and  ears  negative.  A 
diagnosis  of  leptomeningitis  was  made  and  this  was  confirmed  by  drawing  off  turbid 
cerebro-spinal  fluid.     Patient  died  half-an-houi-  later. 

Post  mortem  :  A  purulent  exudate  covered  the  whole  of  the  left  side  of  the  bram 
and  several  oiuices  of  pus  dramed  into  the  basin.  The  lateral,  sigmoid  and  longitudinal 
sinuses  were  normal,  the  left  cavernous  sinus  showed  no  pus,  but  the  cu-cular  sinus  and 
the  anterior  part  of  the  right  cavernous  sinus  showed  pus  and  soft  thrombi.  On 
stripping  the  diu-a  from  the  roof  of  the  left  frontal  sinus  it  was  found  to  be  adherent 
and  the  bone  dark-coloured.  This  dark  area  of  bone  was  removed  and  ex^josed  the 
frontal  sinus  full  of  thick  pus  and  gangrenous  mucous  membrane.  The  left  ethmoid 
cells  and  left  antrum  of  Highmore  were  in  the  same  condition  ;  the  sphenoidal  sinus, 
\\hich  was  a  single  cavity  with  an  incomplete  septum  in  its  ]osterior  third,  contained 
]nis  but  the  mucous  membrane  appeared  healthy.  The  sinuses  on  the  right  side  were 
normal. 
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When  I  examined  this  case  I  thought  the  previous  diagnosis  of  cavernous 
sinus  thrombosis  was  wrong,  as  the  patient  was  obviously  dying  of  a  septic 
leptomeningitis,  and  the  cardinal  signs  of  the  former  condition  had  already 
disappeared,  as  they  do  in  death  if  no  orbital  abscess  is  present  to  maintain 
the  proptosis.  The  early  diagnosis  was  however  justified  by  the  actual  demon- 
stration of  the  thrombosis  post-mortem. 

I  do  not  wish  to  discuss  the  methods  of  direct  attack  on  the  infected 
cavernous  sinus,  having  no  new  suggestions  to  make,  but  consideration  of  my 
first  case  raises  questions  of  preventive  and  conservative  treatment. 

It  is  obvious  that  there  is  an  essential  difference  in  cases  arising  from 
infection  in  front  as  compared  witli  those  originating  a  teirjo.  The  blood- 
cun'ent  is  from  the  ophthalmic  vein  and  its  anastomoses  backwards  to  the 
cavernous  sinus,  thence  by  the  superior  and  inferior  petrosals  to  the  sigmoid 
and  the  jugular  bulb.  A  septic  clot  forming  in  one  of  the  small  tributary 
veins  in  the  region  of  the  orbit  or  the  nose,  may  be  transplanted  thence  to  the 
cavernous  sinus  and  in  the  slower  current  of  the  latter  may  set  up  septic  throm- 
bosis with  rapid  onset  of  symptoms.  In  middle-ear  cases,  however,  the  septic 
extension  is  against  the  direction  of  the  blood- stream,  and  must  necessarily 
occur  forwards  along  a  preformed  aseptic  clot.  In  other  words,  when  cavernous 
sinus  thrombosis  occurs  in  connexion  with  septic  clotting  in  the  sigmoid  or 
petrosal  sinuses,  the  cavernous  sinus  condition  is  at  first,  and  for  some  time, 
one  of  venous  stasis  from  damming  back  of  its  blood-current  by  a  septic  clot 
situated  in  either  of  these  other  sinuses,  and  the  cardinal  signs,  startling  and 
outstanding  as  they  always  are,  may  lie  merely  signs  of  blocking,  not  of  sepsis, 
in  the  cavernous  sinus.  If  this  be  so,  is  it  not  reasonable  to  suppose  that  some 
cases  might  be  saved,  and  is  it  not  probable  that  some  of  the  cases  of  spon- 
taneous recovery,  that  is  recovery  without  direct  attack,  should  be  so  explained  ? 

Spontaneous  recovery  occurred  in  fourteen  of  Dwight  and  Germain's  182 
collected  cases.  J.  S.  Fi'aser  15]  and  Dan  McKenzie  [6j  have  each  reported 
cases,  and  in  the  Journal  of  Laryngology  of  October,  1919,  a  review  appeared  of 
a  case  reported  by  Torrini  [7] .  Dighton  [8]  was  doubtless  right  in  attributing 
the  recovery  of  his  otitic  case  to  the  suction  action  of  lavage  of  the  jugular 
bulb,  the  septic  block  being  aspirated  from  the  inferior  petrosal.  The  elaborate 
arrangements  made  by  Nature  to  safeguard  the  sinuses  from  interference  by 
the  respiratory  movements  as  outlined  by  Macewen  l9]  in  his  chapter  on  the 
"  Dynamics  of  the  Sinuses,"  no  doubt  reduces  the  force  of  such  aspiration, 
but  it  is  probably  quite  efficient. 

Similar  lavage  of  the  posterior  end  of  the  superior  petrosal  is  not,  of  course, 
feasible,  but  I  have  demonstrated  how  it  was  effected,  in  Case  I,  by  the  blood- 
current  from  the  lateral  sinus.  If  we  have  reason  to  think  there  is  septic 
blocking  of  the  superior  petrosal,  say  in  a  case  with  sigmoid  sinus  thrombosis 
and  early  cavernous  sinus  symptoms,  where  on  clearing  out  the  sigmoid, 
bleeding  from  below  demonstrates  a  patent  inferior  petrosal,  would  it  be 
possible  to  attempt  to  apply  suction  to  the  superior  petrosal  by  removing  the 
up])er  sigmoid  plug  daily  for  a  few  seconds,  instead  of  leaving  it  in  position  for 
four  or  five  days  till  clotting  has  occurred  behind  it '? 

In  conclusion,  I  would  submit  that  although  thrombosis  of  the  cavernous 
sinus  is  one  of  the  most  fatal  conditions  met  with,  a  sufficient  number  of 
recoveries  have  been  recorded  without  direct  attack,  to  encourage  us  to  use 
every  available  measure  to  attain  that  end.  When  dealing  with  a  sigmoid 
sinus  thrombosis  the  most  scrupulous  cleansing  of  the  mastoid  cavity  must  be 
secured  before  opening  the  vein,  and  the  greatest  care  observed  in  inserting  the 
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upper  plug,  so  that  the  clot  forming  l^ehind  this  shall  remain  aseptic.  Every 
possible  aid  should  be  supplied  to  the  patient's  natural  resistance — sera  or 
vaccines,  and  suitable  feeding.  Equally  important  is  fresh  air.  The  physicians 
claim  in  recent  years  to  have  reduced  the  death-rate  in  pneumonia  and  broncho- 
pneumonia by  treating  their  cases  on  the  balcony  ;  the  general  surgeons  report 
similar  results  from  the  similar  treatment  of  prolonged  suppuration  in  bones. 
Should  \Ye  not  get  better  results  in  all  forms  of  intracranial  suppuration  if  we 
could  adopt  this  simple  procedure  ?  In  many  of  our  unsuccessful  cases  of 
intracranial  complications  after  drainage  of  cerebral  or  cerebellar  abscess,  or  of 
the  meninges,  or  of  a  sinus  thrombosis,  the  fight  is  so  prolonged  as  to  give  one 
the  impression  that  some  little  advantage  at  some  point  or  other  of  the  course 
might  have  tipped  the  balance  on  the  side  of  success.  Is  it  not  possible  that 
treatment  in  the  open-air  might  provide  that  advantage  ? 
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Tympanic    Exostoses. 

By  W.  M.  MoLLisoN,  M.Ch. 

The  patient,  a  girl  aged  20,  attended  the  hospital  for  nasal  catarrh 
and  sore  throat.  She  was  found  to  have  adenoids.  Some  years  before 
she  suffered  from  otorrhoea,  but  that  had  ceased.  Examination  of  the 
ears  show^ed  exostoses ;  on  the  left  side  there  is  one  springing  from  the 
anterior  section  of  the  tympanic  ring.  On  the  right  side  is  a  small  one 
springing  from  the  upper  and  anterior  part  of  the  tympanic  ring,  and 
reaching  hack  so  as  almost  to  touch  the  short  process  of  the  malleus. 
There  is  a  second  very  small  one  actually  in  the  membrane  just  belovv^ 
the  tip  of  the  malleus  handle,  and  a  third  in  the  posterior  part  of  the 
membrane. 

Meatal  Polypus  due  to  Sinus  of  the  Superficial  Bony 

Meatal  Wall. 

By  W.  M.  MoLLisoN,  M.Ch. 

The  patient,  a  girl  aged  18,  has  suffered  from  chronic  middle-ear 
suppuration  for  some  years.  During  that  time  she  has  had  exacerba- 
tion of  pain  and  discharge,  accompanied  by  haemorrhage.  There  is 
a  small  polypus  on  the  posterior  meatal  v^^all,  quite  near  the  concho- 
meatal  junction.  At  the  attachment  of  the  polypus  is  a  sinus  leading 
backwards  into  the  mastoid  process. 


24  Colledae  :    Tmnitus  associated  with  a  Bhinolith 


•^o 


Tinnitus  associated  with  a  Rhinolith  of  Unusual  Size. 

By    Lionel    Colledge,   F.K.C.S. 

The  patient,  a  woman  aged  59,  complained  of  tinnitus  in  the  right 
ear.  She  had  suffered  from  this  many  years.  She  complained  also  of 
some  discharge  from  the  right  nostril  and  obstruction.  These 
symptoms  had  been  worse  during  the  last  two  years,  but  the  chief 
trouble  was  the  tinnitus.  There  had  been  very  little  pain  in  the  nose 
and  no  deafness. 

On  examination  the  right  ear  was  found  normal.  Examination  of 
the  nose  showed  the  usual  signs  of  suppuration  in  the  right  antrum  and 
some  small  mucous  polypi.  With  a  probe  the  stone  could  be  felt  giving 
a  characteristic  sensation  to  touch. 

A  radical  Caldwell-Luc  operation  was  performed  in  the  right  antrum 
and  the  stone  exhibited  was  removed  with  forceps  from  the  nasal  fossa. 
It  had  enlarged  the  nasal  fossa  and  had  to  be  partially  crushed  in 
order  to  extract  it  without  damaging  the  nose.  A  carious  second 
bicuspid  tooth  was  also  extracted.  Since  then  the  symptoms  have  been 
greatly  relieved. 

Pyorrhoea  Alveolaris  affecting  the  Ears. 
By  Aethur  J.  Hutchison,  M.B. 

Case  I. — Miss  M.,  aged  18.  Increasing  deafness  and  tinnitus  in 
both  ears.  Membranes  normal  m  appearance.  Watch  heard  at  20  in. 
in  right  ear,  and  at  6  ft.  in  left.  Whisper  at  about  6  ft.  in  each  ear. 
Rinne  positive  for  all  forks  ;  bone  conduction  short.  Tinnitus  becoming 
steadily  worse,  keeping  her  awake.  Pyorrhoea  alveolaris  discovered, 
five  teeth  extracted,  thereafter  improvement.  Tinnitus  ceased  altogether, 
and  hearing  improved  to  watch  12  ft.  in  right  and  9  ft.  in  left  ear. 
Whisper  about  20  ft.     No  other  treatment.     Remains  well. 

Case  II. — Mr.  H.  F.  S.  had  pain  off  and  on  in  right  ear  from  August 
to  October,  1919,  probably  started  by  bathing.  From  October,  1919,  to 
November,  1920,  discharge  from  right  ear,  varying  from  profuse  to  almost 
none  at  all.  Treated  in  London,  and  by  myself  with  various  remedies, 
including  antiseptic  drops,  syringing,  packing,  vaccines,  ionization.  In 
the  spring  of  1920  began  to  have  pain  in  right  elbow,  later  in  knee  and 
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in  neck.  In  October,  1920,  pyorrhoea  discovered ;  teeth  extracted ; 
within  a  couple  of  weeks  ear  became  perfectly  dry,  discomfort  in  it 
ceased,  hearing  improved,  pains  in  joints  disappeared.     Remains  well. 

Gunshot  Wound  of  the  Ear :   Retention  of  Bullet  for 
Fifteen   Months. 

By  Harold  A.  Kisch,  F.E.C.S. 

Peivate  J.  was  admitted  to  a  Military  Hospital  in  London,  in 
January,  1916,  suffering  frolii  extreme  rheumatoid  arthritis.  He  was 
much  emaciated.  Practically  all  joints  were  affected,  so  that  he  was 
unable  to  walk  or  feed  himself.  He  was  morose  and  would  give  little 
information  about  himself. 

On  examination  there  was  a  profuse  offensive  discharge  from  the 
left  ear,  and  the  middle  ear  was  filled  with  granulations.  There  was 
some  tenderness  over  the  mastoid,  and  a  tendency  to  spontaneous 
nystagmus  in  both  directions.  Bone  conduction  was  apparently  present 
on  the  left  side,  but  little  value  could  be  placed  on  tests  owing  to  his 
mental  condition. 

After  some  hesitation  he  consented  to  operation.  On  the  middle 
ear  being  exposed  the  base  of  a  bullet  could  be  seen  just  below  the  pro- 
montory. With  some  difficulty  a  complete  rifle  bullet  was  extracted, 
the  point  of  wdiich  must  have  been  in  close  relation  with  the  carotid 
artery.     No  sign  of  fracture  of  the  external  auditory  meatus  was  seen. 

Next  morning  the  sister  showed  him  the  bullet  and  he  immediately 
said:  "There,  I  always  told  them  it  was  there,  but  no  one  would 
believe  me."  He  was  very  pleased,  and  his  mentality  immediately 
changed  for  the  better.  He  told  us  that  he  was  in  a  w^ood  near  Ypres, 
in  October,  1914,  when  he  felt  a  "  clack  "  in  his  ear.  He  fell  down  for 
a  moment  and  then  went  back  with  his  comrades.  As  there  was  some 
bleeding  from  the  ear  he  was  sent  to  Eouen,  where  he  was  X-rayed,  but 
nothing  was  seen.  His  ear  started  to  discharge  and  his  joints  com- 
menced to  be  affected.  He  was  sent  home,  and  transferred  from 
hospital  to  hospital,  until  he  was  eventually  pensioned. 

He  made  an  uninterrupted  recovery  as  regards  the  ear.  His  joints 
also  improved,  so  that  he  is  able  to  live  an  ordinary  life. 

The  points  of  interest  are  :  (1)  the  length  of  time,  fifteen  months, 
the  bullet  was  retained  in  the  ear ;  (2)  the  absence  of  fracture  of  the 
meatus ;  (3)  the  rapid  occurrence  of  rheumatoid  arthritis  and  its  dis- 
appearance on  removal  of  the  septic  focus. 
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Foreign  Body  in  Mastoid  Antrum. 
By   T.    Jeffeeson   Faulder,    F.K.C.S. 

Boy,  aged  8,  was  admitted  on  July  7,  1920,  suffering  from  a  foreign 
body  in  the  left  ear.  A  blue  bead  was  visible  in  the  deeper  part  of  the 
meatus  beyond  the  isthmus,  completely  filling  the  lumen  and  surrounded 
by  a  small  rim  of  wax.  Xo  history  was  obtained.  In  the  post-aural 
groove  on  the  same  side  there  was  a  healed  scar,  not  of  recent  date, 
concerning  which  also  no  history  was  obtained,  the  boy  having  come 
from  overseas. 

July  8,  1920  :  Attempts  were  made  to  extract  the  bead  (a)  per  vias 
naturales — this  failed;  [h)  post-aural  incision  in  the  line  of  the  old  scar 
was  made,  the  auricle  turned  forwards  and  the  meatus  incised.  The 
foreign  body  was  found  to  have  disappeared,  and  was  not  either  in  the 
meatus  or  the  tympanum.  No  normal  structures  could  be  made  out  in 
the  tympanum. 

July  10,  1920  :  Post-aural  wound  was  reopened.  A  depression  was 
found  on  the  surface  of  the  mastoid  process,  rather  below  the  level  of 
the  spine.  This  was  deepened  and  widened  until  the  antrum  was 
opened  exposing  the  bead  lying  amongst  granulations.  The  bead  was 
removed  and  the  radical  mastoid  operation  completed.  It  appeared  to 
have  arrived  there  by  way  of  a  much  enlarged  aditus. 


^ 


A 


Section   of  ©tolog^. 

President— Sir  Charles  Ballance,  K.C.M.G.,  C.B.,  M.V.O.,  M.S. 


Zinc    Ionization    and    Electrolysis    in    the    Treatment    of 
Chronic    Otorrhcea.^ 

By   A.    K.    Friel,    M.D. 

Before  coming  to  a  conclusion  on  the  value  of  zinc  ionization  in  the 
treatment  of  chronic  suppurative  otitis  media  one  would  like  to  know  the 
reason  why  it  should  be  useful ;  the  particular  condition  to  which  it  is 
applicable;  and  then  to  see  a  record  of  all  the  cases  of  a  series  in  which  it 
was  the  sole  or  almost  the  sole  treatment. 

The  cases  here  recorded  were  treated  at  the  Eoyal  Free  Hospital ;  the 
Aural  Clinic  for  Pensioners  at  Park  Crescent  ;  and  at  an  L.C.C.  Clinic  in 
Stepney  for  the  treatment  of  ofcorrhoea  in  school  children  by  ionization,  and  I 
wish  to  acknowledge  the  facilities  which  Mr.  Gay  French  of  the  Eoyal  Free 
Hospital  and  Sir  James  Dundas-Grant  of  the  Aural  Clinic  have  generously 
afforded    me. 

When  a  patient  gets  an  attack  of  acute  otitis  media  Ins  tissues  are  attacked 
by  a  germ  of  one  species — e.g.,  pneumococcus  or  streptococcus.  Often  if 
insufficient  care  is  taken,  the  discharge  becomes  infected  with  other  varieties  of 
germs  from  the  skin.  This  is  the  usual  cause  of  the  commencement  of 
chronicity.  The  "  confection  "  (to  borrow  an  expressive  term)  of  broken  down 
serum  and  leucocytes  of  bacteria  and  their  products  irritates  the  tissues  with 
which  it  is  in  contact  and  they  respond  by  secreting  pus.  This  is  the  condition 
which  will  be  referred  to  afterwards  as  "  tympanic  sepsis."  Other  conditions 
may  be  superadded  later  on,  such  as  polypi  or  caries. 

For  tympanic  sepsis  zinc  ionization  is,  I  submit,  a  correct  and  effective 
treatment. 

By  what  is  called  "  drainage  '  we  deal  with  the  macroscopic  accumulation 
of  considerable  quantities  of  disaharge,  but  we  do  not  deal  with  the  micro- 
scopic layer  of  serum  and  bacteria  adhering  to  the  tissues.  By  ionization  we 
can  permeate  this  layer — penetrate  it  completely  with  zinc  ions  and  render 
it  sterile. 

We  may  classify  cases  of  chronic  otorrhoea  into  those  which  show  : — 

(1)  Tympanic  sepsis  alone. 

(2)  Tympanic    sepsis  plus  attic  or  mastoid  sepsis. 

(3)  Tympanic  sepsis  plus  inflammation  of  the  external  auditory  canal,  or 
of  the  Eustachian  tube  with  or  without  septic  teeth,  inflamed  tonsils  or 
adenoids  or  infection  of  the  nasal  sinuses. 

(4)  Tympanic   sepsis  plus  polypi,  or  granulations,  or  areas  of  caries. 

(5)  Tympanic  sepsis  plus  combinations  of  two  or  more  of  the  above 
mentioned  conditions. 

The  cases  for  which  treatment  by  ionization  alone  is  sufficient  are  cases  of 
tympanic  sepsis  pure  and  simple,  in  which  the  perforation  in  the  drum  is  large 

1  At  a  meeting  of  the  Section,  held  February  18,  1921. 
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enough  to  allow  of  the  introduction  of  the  zinc  solution  and  of  the  distribu- 
tion of  the  electric  current  in  sufficient  amount. 

Cases  under  the  third  heading  require  additional  treatment  to  guard  against 
the  possibility  of  relapse. 

Cases  in  which  polypi  or  granulations  are  present  are  frequently  quite 
amenal)le  to  zinc  ionization  after  the  polypi  and  granulations  have  been  dealt 
with. 

Cases  in  which  there  is  attic  or  mastoid  suppuration  are  nearly  always 
unsuitable  for  treatment  by  ionization  alone,  because  it  is  not  usually  possible 
for  the  fluid  to  gain  access  to  the  whole  of  the  infected  area. 

The  technique  of  ionizing  the  middle  ear  is  simple.  The  ear  is  first  cleansed 
and  then  syringed  with  the  warm  zinc  solution  :  zinc  sulphate,  75  gr. ; 
glycerine,  2  oz. ;  aq.  ad  70  oz.  The  patient  is  now  lying  on  the  sound 
side,  and  the  ear-piece  of  a  Siegle's  speculum  is  inserted  into  the  meatus,  some 
of  the  zinc  solution  poured  in  and  gentle  aspiration  practised  so  as  to  remove 
any  bubbles  of  air  whicli  may  be  in  the  tympanum.  The  positive  electrode, 
which  consists  of  a  piece  of  zinc  wire  inside  a  vulcanite  speculum,  is  then 
placed  in  the  ear  and  the  negative  electrode  on  the  arm  or  leg.  The  current  is 
turned  on  and  gradually  increased  to  2  or  3  ma.  and  allowed  to  flow  for  ten 
minutes  and  then  gradually  decreased.  The  ear  is  not  dried.  If  it  had  been 
observed  at  the  time  that  the  mucous  membrane  was  much  swollen,  or  that 
some  small  granulations  were  present,  or  it  is  known  that  the  patient  does 
heavy  manual  work  which  might  favour  slight  exudation,  boric  acid  is  in- 
sufflated. It  is  usually  impossible  to  blow  the  powder  into  tlie  middle  ear, 
but  it  remains  for  a  time  in  the  meatus. 

The  pati,ents  here  recorded  were  not  selected  except  that  only  those  were 
ionized  in  whom  the  otorrhoea  might  be  provisionally  considered  to  be  owing 
its  chronicity  to  tympanic  sepsis  alone.  They  were  instructed  not  to  use  any 
treatment  at  home,  and  to  be  careful  not  to  allow  any  water  to  enter  the  ear. 
They  were  not  seen  again  after  treatment  for  some  days. 

Previous  experience  has  shown  me  that  the  cessation  of  suppuration  often 
takes  place  immediately,  and  that  within  twenty-four  hours  the  ear  is  dry 
and  free  from  signs  of  inflammation.  It  is  this  rapid  and  complete  sub- 
sidence of  suppuration  that  serves  as  a  criterion  in  assessing  the  value  of  zinc 
ionization  in  treating  local  sepsis. 

Ionization  is  an  aid  in  diagnosis  as  well  as  in  treatment.  If  there  is 
failure  in  what  seemed  to  be  a  suitable  case  the  cause  of  the  persistence  of 
the  discharge  may  be  quite  evident  after  one  ionization.  The  greater  part  of 
the  ear  may  appear  healthy,  but  by  contrast  with  healthy  tissue  a  granulation 
or  a  small  polypus  may  now  be  distinctly  seen,  pus  may  be  visible  at  the 
aditus  region  or  be  aspirated  from  some  recess,  or  a  small  perforation  may  be 
detected  in  ShraiDnell's  membrane. 

Cases  which  owe  their  chronicity  to  tympanic  sepsis  plus  polypi  or 
granulations  can  be  treated  by  dealing  first  with  the  polypi  and  granulations, 
and  later  on  by  treating  the  tympanic  sepsis  v/ith  zinc  ionization. 

Small  polypi  and  granulations  can  be  most  effectually  treated  by  zinc 
electrolysis.  In  the  case  of  large  polypi  as  much  as  possible  may  first  be 
removed  by  a  snare,  and  then  the  stalk  treated  by  zinc  electrolysis.  Zinc 
electrolysis  is  superior  to  caustics,  as  it  does  not  cause  inflammatory  reaction  : 
its  application  can  be  limited  to  the  exact  part  which  it  is  desired  to  treat,  and 
the  effect,  although  localized,  is  much  more  intense  than  when  caustics  are 
applied  to  the  surface.     Two  needles,  of  which  the  positive  one  must  be  coated 
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with  zinc,  are  inserted  into  tiie  polypus  as  near  its  attachment  as  possible, 
and  the  stalk  or  base  coagulated.  The  rapid  disappearance  of  the  polypus  or 
granulation  without  inflammatory  reaction  is  remarkable.  The  object  of 
using  two  needles  is  to  avoid  vertigo  when  the  current  is  turned  on.  A 
strength  of  from  1  to  4  nia.  for  two  to  ten  minutes  can  be  easily  tolerated. 
The  ))revious  application  of  cocaine  renders  it  a  simple  and  nearly  painless 
procedure  {vide  Cases  53,  54,  67,  74,  91,  100). 

Attention  may  be  drawn  to  a  patient  (Case  64)  who  had  a  foetid  discharge 
from  a  large  perforation  in  the  attic  and  from  a  large  perforation  also  in  the 
posterior  part  of  the  membrana  tensa.  These  were  separated  by  tissue  ex- 
tending from  the  short  process  and  upper  part  of  the  handle  of  the  malleus 
to  the  posterior  angle  of  the  notch  of  Eivini  and  adjacent  part  of  the  bony 
wall.  After  consultation  with  Mr.  French  this  tissue  was  destroyed  by 
electrolysis,  and  the  two  perforations  joined  into  one.  The  exposed  parts 
were  carefully  cleansed  by  ether,  &c.,  and  the  ear  ionized  with  success. 

I  have  thus  sought  to  demonstrate  the  basis  arrived  at  from  experiments 
in  the  laboratory  on  whicli  ionization  as  a  method  of  treatment  is  established ; 
then  to  state  the  factor  which  is  amenable  to  treatment  by  zinc  ionization ; 
and  after  that  to  give  an  account  of  the  technique  adopted  and  the  results 
obtained. 

The  treatment  of  the  cases  of  otorrhoea  by  zinc  ionization  is  a  concrete 
example  of  the  benefit  to  be  obtained  in  local  sepsis  from  applying  the  dis- 
coveries and  teachings  of  Professor  Leduc  of  Nantes. 

[Lantern  slides  of  diagrams  and  experiments  explaining  the  theory  and  practice  of 
ionization  were  shown  on  the  screen.  The  paper  was  accompanied  by  typewritten 
accounts  of  the  successful  cases,  giving  in  detail  the  whole  treatment  adopted  in  each 
case  ;  and  of  a  selection  of  the  unsuccessful  cases  with  the  ascertained  reason  for  non- 
cessation  of  the  discharge  (polypus,  mastoid  disease,  &c). 

A  copy  of  these  case  records  is  available  in  tlic  Society's  Library?} 

Addend u)ii. — Tlie  following  letter  has  been  addressed  to  the  aiithor  by  Mr.  Gay 
French,  F.R.C.S.  :  "  1  am  sending  a  list  of  the  cases  I  have  so  far  treated  with 
zinc  ionization :  Total  number  of  cases  treated,  sixty-three  ;  total  number  of  cas6s 
with  complete  cessation  of  discharge  after  one  treatment,  eighteen ;  six  of  these  have 
been  treated  over  a  year  ago.  Twenty-four  cases  required  two  to  six  treatments  : 
most  of  these  were  old-standing  cases  -with  granulations.  The  granulations  were  first 
treated  with  50  per  cent,  trichloracetic  acid,  and  then  with  ionization.  There  has  been 
no  recurrence  in  any  one  of  these  cases.  Twenty-one  cases  proved  failures  ;  of  these 
eight  are  definitely  better  but  the  ear  still  remains  moist ;  six  were  subsequently 
operated  on — two  of  these  were  found  to  haA-e  cholesteatoma  ;  four  had  old  standing 
involvement  of  the  mastoid.  I  can  only  say  that,  personally,  I  consider  this  method  of 
treatment  for  tympanic  suppuration  is  far  better  tlian  any  other.  I  also  consider 
it  useful  from  the  diagnostic  point  of  \iew,  inasmncli  as  faihu-e  generally  denotes  some 
involvement  of  the  mastoid." 

DISCUSSION. 

Sir  James  DundaS-Grant  offered  liis  personal  testimony  in  support  of  what 
Dr.  Friel  liad  advanced,  having  had  his  assistance  in  a  Pensions  Aural  Clinic,  where 
he  treated  a  number  of  obstinate  cases.  Some  of  these  cases  yielded  to  ionization 
after  having  resisted  other  methods  ;  in  fact  some  of  the  results  were  astounding. 
Dr.  Salisbiu-y  Sharpe  had  also  brought  forward  some  most  successful  cases  treated  in  the 
same  way  but  in  one  the  appearance  of  the  membrane  was  hidden  by  the  crusts  in 
the  meatus.  The  I'esults  seemed  to  be  at  their  best  wliere  there  was  a  large  central — 
not  marginal — perforation,  and  particularly  wlien  it  was  not  m  that  danger-spot,  the 
postero-superior  quadrant. 
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Dr.  W.  Salisbury  Sharpe  (introduced  by  Dr.  Andi-ew  "Wyliel  said  that  some  cases 
had  been  shown  ilhistrating  the  successful  treatment  of  this  disease  by  ionization. 
Notes  had  also  been  shown  of  cases  ''not  improved"  or  in  which  the  condition  had 
recurred.  From  this  demonstration  the  conditions  favo;u"able  or  unfavourable  to  the 
success  of  such  treatment  were  seen  to  be  as  follows  : — 

(a)  Favourable. — A  large  perforation  giving  free  drainage  and  free  access  to  the 
whole  tympanic  cavity.  Absence  of  granvtlations  or  other  evidence  of  actual  bone 
disease. 

(b)  Unfavourable. — Small  perforation  giving  poor  di-ainage  and  incomplete  access 
to  interior.     Granulations  or  other  evidence  of  bone  disease. 

Duration  of  dischai'ge  did  not  appear  to  be  a  great  factor,  though,  other  things  being 
equal,  a  more  recent  case  should  clear  up  sooner  than  a  long-standing  one  provided  that 
the  acute  stage  was  over.  In  other  words  the  cases  which  did  best  under  ionization 
were  those  in  ^\hich  the  outlook  was  most  favovnable  under  other  modes  of  treatment ; 
but  the  results  shoAvn  were  evidence  that  ionization  would  at  all  events  sometimes  cause 
a  rapid  and  striking  improvement  in  a  ease  which  had  otherwise  been  at  a  standstill. 
In  these  cases  the  effect  of  greater  attention  to  cleanliness,  &c.,  had  been  eliminated 
by  entirely  ceasing  the  use  of  di'Ojis  or  other  local  measui'es  after  ionization.  ^^Tien 
ionization  had  been  done,  the  ear  was  let  alone  entirely  till  it  had  been  seen  again  (say 
ten  days  later),  so  that  any  effect  observed  might  be  indubitably  the  effect  of  the 
ionization. 

i^In  order  to  illustrate  favourable  and  imfavourable  cases,  seven  cases  were  shown 
by  Dr.  Salisbury  Sharpe  in  which  complete  cessation  of  discharge  had  resulted  from  the 
treatment  and  had  not  recm-red.  Notes  were  read  of  one  case  which  at  first  had  some 
benefit,  but  in  ^^•hich  recurrence  occurred  twelve  months  later,  and  of  two  cases  in 
which  no  improvement  had  been  effected.] 

Mr.  Stuart-Low  said  that  soon  after  this  method  had  first  been  published  in  the 
Lancet  some  time  ago  he  emploj'ed  it  in  a  number  of  cases,  biit  with  such  disappointing 
results  that  he  ultimately  gave  it  up  as  a  failure.  The  majoritj'  of  the  cases  in  Axhich 
he  had  used  it  were  those  in  which  the  attic  was  involved  and  granulations  present,  in 
which  the  light  apphcation  of  the  galvano-cautery  point  generally  acted  very  satis- 
factorily. The  good  resiilts  as  described  by  Dr.  Friel  in  the  report  of  his  cases  were 
lai-gely  due  to  not  syringing,  and,  therefore,  practicalh*  using  the  di-y  and  open-air 
method  of  treatment  which  he  himself  had  found  so  very  successful. 

Mr.  XORMAN  Patterson  asked  whether  the  method  had  been  tried  in  the  cases 
in  which  a  radical  mastoid  operation  had  been  done,  and  the  discharge  continued  in 
spite  of  all  the  surgeon's  efforts  to  dry  it  up. 

Dr.  Andrew  Wylie  said  he  examined  Dr.  Sharpe's  cases  before  treatment  and  was 
astonished  at  the  results.  Two  cases  shown  to-day  were  mastoid  operations  performed 
by  him  in  which  the  ear  still  discharged.  After  one  apphcation  by  Dr.  Sharpe  the 
mastoid  cavity  was  quite  dry.  Of  course  they  must  wait  twelve  months  and  see  the 
ultimate  result  before  statmg  that  this  treatment  was  a  cui-e. 

Dr.  P.  ^YATSON -Williams  said  that  in  the  few  cases  in  which  he  tried  this 
treatment  he  was  disapi^ointed,  possibh'  because  there  were  complications  which 
militated  against  success  in  the  Avay  described  in  the  paper,  or  there  might  have  been 
some  fault  in  his  own  technique.  In  the  light  of  this  paper  he  would  give  the  method 
a  further  trial.  He  asked  how  the  method  could  bring  about  a  good  result  in  cases  of 
persistent  supptu-ation  following  mastoid  operation,  in  which  the  trouble  was  due 
to  old-standing  infection  of  the  upper  end  of  the  Eustachian  tube.  His  practice  had 
often  been,  in  these  cases,  to  re-curette  the  Eustachian  tube.  Also,  how  could  one 
ensure  tliat  proper  electrical  contact  would  occur  in  this  part  of  the  Eustachian  tube '? 

Mr.  Lawson  Whale  asked  why  Dr.  Friel  differentiated  the  cases  into  categories, 
according  to  the  stage  reached  by  the  supi)uration,  seemg  that  the  success  of  the 
method  depended  on  the  coagulation  of  the  microbes  and  thus  upon  their  death.  Why 
should  not  the  method  be  applicable  also  to  acute  cases,  so  long  as  the  membrane 
showed  a  perforation  sufficiently  large  to  enable  an  electrode  to  be  passed  ? 
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Mr.  Sydney  Scott  asked  whether  Dr.  Friel  had  checked  his  results  by  bacteri- 
ological examinations  beforehand. 

Dr.  Feiel  (in  reply)  said  the  cases  now  described  were  not  bacteriologically 
examined  before  treatment.  The  method  was  not  intended  for  the  remedy  of  any 
factor  except  sepsis,  which  was  accessible  to  the  zinc  solution.  lu  acute  otitis  media 
at  the  stage  when  there  was  profuse  discharge  it  would  be  difficult  to  keep  the  zinc 
solution  in  contact  with  the  tissues.  At  a  later  stage,  when  the  discharge  had  become 
less,  zinc  ionization  was  successful  {see  Case  46). 


Paralysis    of    Eye    Muscles   occurring   in   connexion   with 
Mastoiditis  ;     Recovery. 

By  W.  M.  MoLLisox,  M.Ch. 

In  the  two  cases  to  be  described,  paralysis  of  the  eye  muscles  came 
on  in  the  course  of  mastoiditis  ;  in  the  first  case,  after  operation  for 
acute  symptoms  arising  in  the  course  of  chronic  suppuration ;  in  the 
second,  in  the  course  of  simple  acute  mastoiditis.  In  the  latter  case 
there  was  no  rise  of  pressure  in  the  cerebro-spinal  fluid  as  evidenced  by 
lumbar  puncture.  In  the  first  case  the  cerebro-spinal  fluid  was  under 
increased  pressure  and  was  slightly  cloudy.  In  both  cases  recovery  was 
eventually  complete.  In  neither  case  was  any  extension  of  disease 
found  towards  the  tip  of  the  petrous  bone  though  it  was  sought  for. 
In  both  cases  the  symptoms  were  suggestive  of  meningitis,  and  it  would 
seem  on  the  evidence  available,  that  the  eye  paralyses  were  more  prob- 
ably due  to  metastatic  infection  than  due  to  direct  spread  of  infection  to 
the  tip  of  the  petrous  bone  and  so  to  the  nerves  as  they  cross  to  the  outer 
wall  of  the  cavernous  sinus.  If  the  infection  was  metastatic,  it  must 
almost  certainly  be  a  meningeal  infection  of  the  nerves  and  not  a 
nuclear  or  central  infection. 

Case  I. 

Boy,  aged  12,  was  seen  on  December  27,  1915.  Six  years  previously 
he  had  had  scarlet  fever  and  since  then  had  suffered  from  right-sided 
otorrhoea.  On  December  7  he  complained  of  pain  in  the  right  side  of 
the  neck  and  back  of  the  neck  ;  temperature  104° F.,  slight  otorrhoea; 
on  December  10,  Mr.  Holman  saw  the  boy,  who  then  was  complaining 
of  pain  in  the  temporal  region:  temperature  102°F.,  and  there  was  some 
tenderness  over  the  apex  of  the  mastoid  and  very  slight  tenderness 
over  Macewen's  triangle. 

On  December  11  the  boy  was  somewhat  drowsy,  complained  of  pain 
in  the  right  orbital  region  :  temperature  100'2°  F.,  and  rather  more 
otorrhoea.    December  12  :  Condition  unchanged  and  operation  performed. 
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Hard  mastoid.  Pus  found  in  the  antrum  ;  radical  mastoid  operation 
completed  but  no  further  complication  found.  Wound  sewn  up  and 
cavity  packed  with  gauze  after  application  of  B.I. P.P.  The  following 
day  there  was  some  oedema  of  the  side  of  the  face  and  eyelids,  some 
difficulty  in  opening  the  eye.  For  the  next  three  days  fairly  satisfactory, 
the  oedema  disappeared ;  the  patient  ate  well  and  had  no  vomiting  ; 
the  temperature,  however,  was  raised  in  the  evenings  to  between 
100°  and  100"2°  F.,  though  normal  in  the  mornings,  and  now  and  then 
he  was  rather  drowsy. 

December  17 :  Complained  of  pain  in  the  back  of  the  neck  on 
raising  his  head  ;  this  may  have  been  due  to  some  infection  of  the  soft 
tissues  behind  the  mastoid  and  on  December  19  a  second  operation  was 
performed ;  a  few  minute  points  of  pus  in  the  bone  were  opened,  no  pus 
was  found  in  the  tissues  behind  the  mastoid.  The  condition  did  not 
alter  materially  till  December  27  when  the  boy  vomited  in  the  early 
morning  and  complained  of  headache.  The  temperature  had  been 
normal  or  subnormal  after  the  second  operation  but  now  rose  to  102^  F. 
Examination  showed  no  nystagmus;  no  dysdiadokokinesis ;  no  optic 
neuritis,  but  in  view  of  the  symptoms  and  some  tenderness  round 
the  wound,  operation  was  decided  upon.  Lumbar  puncture  showed 
the  cerebro-spinal  fluid  under  increased  pressure  and  slightly  cloudy. 
The  wound  was  re-opened  and  small  septic  granulations  found  in  the 
bone  at  the  top  of  the  mastoid  and  towards  the  middle  fossa  ;  the  dura 
mater  was  widely  exposed  and  a  small  rough  area  found  over  the 
tegmen  tympani  (previously  exposed  at  the  first  operation)  ;  after 
painting  the  dura  with  pure  carbolic  acid  the  brain  was  explored 
with  negative  result.  The  lateral  sinus  and  dura  of  the  posterior  fossa 
were  normal.  Wound  left  open.  The  following  day  lumbar  puncture 
showed  clear  fluid  but  under  increased  pressure ;  the  next  day  the  fluid 
was  clear  and  under  normal  pressure.  The  patient's  condition  was 
worse,  headache,  nausea,  no  appetite,  and  pulse  fell  to  56  and  50. 
On  the  third  day  after  the  operation  there  was  found  in  the  wound 
at  least  a  drachm  of  pus  (not  previously  or  subsequently  found)  and 
what  appeared  to  be  a  very  small  sinus  in  the  dura  of  the  posterior 
fossa  ;  pressure  on  the  dura  did  not  produce  any  more  pus  but  caused 
pain  above  the  right  eye. 

December  31 :  Four  days  after  operation  the  boy  was  much  better 
but  the  vision  of  the  right  eye  was  hazy ;  there  was  ptosis  of  the  eyelid 
and  dilated  pupil.  The  next  day,  in  addition,  external  strabismus  was 
present. 
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From  then  onwards  the  boy  made  an  uninterrupted  recovery 
though  the  third  nerve  paralysis  took  five  or  six  weeks  to  disappear. 
Seen  a  year  later  the  boy  was  perfectly  well. 

The  needle  used  for  exploring  the  brain  was  not  introduced  more 
than  1  in. 

Case  II. 

Boy,  aged  10.  This  was  a  case  of  acute  mastoiditis  with  few 
symptoms.  The  boy  was  seen  on  May  31,  1920  ;  eight  weeks  previously 
he  had  had  chicken-pox  ;  with  it  some  pain  in  the  right  ear,  but  this 
lasted  only  a  short  time.  About  three  weeks  later  he  again  had  pain  in 
the  right  ear  and  slight  discharge,  which  had  continued  but  was  very 
slight  in  amount ;  his  temperature  had  been  103°  F.  but  had  dropped  ; 
he  had  not  complained  of  any  pain  for  the  last  three  weeks.  He  has 
become  much  thinner  the  last  two  to  three  weeks.  For  the  last  ten 
days  he  has  had  daily  vomiting  of  the  cerebral  type  ;  his  pulse-rate 
was  60  but  has  dropped  to  56,  54  and  42. 

Notes  on  examination  on  May  31  :  The  boy  is  very  thin  and  pale, 
mentally  alert,  complains  of  no  pain  except  above  right  eye.  Tempera-* 
ture  99"5°F.  ;  tongue  moist.  Ptosis  of  right  upper  lid,  paresis  of  right 
external  rectus  and  perhaps  of  the  internal  rectus ;  no  nystagmus  ; 
pupils  equal  ;  no  optic  neuritis.  Knee-jerks  equal ;  superficial 
abdominal  reflexes  normal.  There  is  a  little  pus  in  the  right  meatus, 
deeply  situated,  which  returned  after  wiping,  odourless  ;  granulation 
on  the  membrane.  No  tenderness  over  the  mastoid  process  (the 
boy  is  one  who  will  not  admit  to  pain)  and  no  thickening  at  the  tip. 

A  diagnosis  of  acute  mastoiditis  was  made  with  alternative  possibility 
of  a  cerebral  abscess  or  tuberculous  meningitis. 

Operation  on  the  mastoid  showed  extensive  suppuration  ;  wide 
exposure  of  the  dura  mater  of  the  middle  fossa  and  posterior  fossa 
showed  dura  normal.  Lumbar  puncture  showed  cerebro-spinal  fluid  of 
normal  appearance  and  under  normal  pressure. 

Some  improvement  followed  operation ;  vomiting  lessened  and 
pulse  rose  to  between  60  and  80  but  after  about  a  week  symptoms  were 
again  marked. 

On  June  12  the  wound  was  again  opened  ;  no  further  suppuration 
was  found  ;  the  dura  mater  was  exposed  as  far  towards  the  tip  of  the 
petrous  bone  as  was  possible,  but  nothing  abnormal  was  found.  The 
temporo-sphenoidal  lobe  was  explored  but  no  pus  was  found.  After 
this  operation  the  boy  quickly  improved ;  the  vomiting  gradually 
ceased  ;  the  paralysis  of  the  eye  muscles  had  all  disappeared  at  the  end 
of  six  weeks. 
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Both  cases  had  certain  features  in  common  ;  pain  about  the  affected 
eye,  nausea  (or  vomiting),  slow  pulse,  combined  with  paralysis  of  the 
levator  palpebrse  superioris ;  but  in  the  first  case  paralysis  of  the  third 
cranial  nerve,  in  the  second  of  the  sixth  cranial  was  present.  It  is 
probable  that  some  form  of  meningitis  was  responsible  for  involvement 
of  individual  cranial  nerves,  though  the  evidence  is  very  poor  in  the 
second  case. 


Middle-ear  Suppuration  with  Paralysis  of  the  External  Rectus 
Muscle  of  the  same  Side. 

By  Arthur  J.  Hutchison,  M.B. 

A  BOY  at  school,  aged  7,  sickened  with  measles  on  June  5,  1918. 
Defervescence  was  not  satisfactory.  On  June  11  he  complained  of  pain 
in  the  right  ear  ;  this  passed  off  during  the  following  night.  Next  day 
he  complained  of  pain  in  the  left  ear  and  over  the  left  eye,  and  tempera- 
Tiure  rose  to  101°  F.  After  paracentesis  of  the  left  tympanic  membrane 
the  pain  ceased   and  temperature  dropped  to  normal. 

On  June  17,  there  was  a  sudden  rise  of  temperature  to  102°  F. 
in  the  morning,  accompanied  by  shivering,  but  by  the  afternoon 
temperature  was  normal  and  the  boy  appeared  well. 

About  the  beginning  of  July  the  left  ear  began  to  discharge 
freely  and  pain    was  complained   of. 

On  July  4  a  squint  developed,  due  to  paralysis  of  the  left  external 
rectus.  I  operated  on  the  mastoid,  finding  only  red  inflamed  bone 
but  no  pus,  except  in  the  antrum  and  attic,  and  after  removing  the 
antro-attic  roof   found  apparently  normal  dura  mater. 

Five  days  later  temperature  ran  up  to  103'8"  F.,  pulse  to  148;  the 
boy  vomited  three  times  and  slight  stiffness  of  the  neck  was  detected. 
Lumbar  puncture  gave  turbid  fluid,  under  considerable  pressure,  from 
which  streptococci  were  cultured.  Lumbar  puncture  was  repeated 
daily.  The  fluid  became  more  and  more  turbid.  Antistreptococcus 
serum   was    injected  daily,  both   into  the  flank  and  into  the  canal. 

Death  on  July   16.       No  post-mortem. 

[A  synopsis  of  the  literature  of  this  subject  is  given  in  an  article 
by  Mr.  Douglas  Guthrie  in  the  Edinburgh  Medical  Jounial,  July, 
1917   (Abstract,  Journal  of  Laryncjology,   July,  1918,  p.  220).] 
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DISCUSSION. 

Mr.  HUXTEE  Tod  said  that  these  cases  were  of  great  interest  as  the  cause  of 
paralysis  of  the  external  rectus  in  middle-ear  suppuration  was  not  fully  known,  and 
therefore  it  was  difficult  to  determine  the  correct  Hne  of  treatment,  especially  as  to 
whether  the  dura  mater  should  be  incised  or  no.  His  experience  was  that  such  paralysis 
following  the  mastoid  trouble  was  rare.  He  remembered  one  or  two  cases  all  of  which 
completely  recovered.  His  first  case,  nearly  twenty  years  ago,  was  that  of  a  porter  at 
the  London  Hosi^ital  who  had  sixth  nerve  paralysis  following  middle-ear  suppuration. 
Abscess  of  the  brain  was  diagnosed  and  an  exploi-atory  operation  advocated  by  the 
medical  and  surgical  nerve  si^ecialists.  As  there  were  no  intracranial  sj'mptoms.  he 
(Mr.  Tod)  advised  against  operation  and  the  man  got  well,  had  had  no  recurrence  and 
was  still  at  the  hospital  on  duty.  The  President,  together  Avith  Mr.  Scott,  once  saw  h\ 
consultation  with  him  a  colleague  who  had  acute  streptococcal  infection  of  the  mastoid 
with  involvement  of  the  internal  ear.  He  also  developed  sixth  nerve  paralysis,  and 
at  a  very  early  stage  had  signs  of  meningitis,  but  nothing  bej'ond  the  mastoid  operation 
was  done.  Complete  recoverj'  took  place  and  the  patient  was  still  in  active  practice, 
although  completely  deaf  on  the  affected  side.  Another  case  which  the  President 
also  saM-  in  consultation  was  that  of  a  child  with  an  acute  mastoid.  Two  or  three 
days  after  the  mastoid  operation  had  been  performed,  paralysis  of  the  external 
rectus  occurred  on  the  same  side.  More  bone  was  removed  along  the  roof  of  the 
tegmen  t^^rlpani  and  towards  the  zygomatic  process.  Lumbar  pimctui-e  was  also 
practised  with  escape  of  excess  of  fluid,  which  was  tui'bid,  but  no  micro-organisms  were 
foiuid.  The  paralj^sis  subsided  in  forty-eight  hours,  and  within  a  week  recovery  was 
complete.  Therefore  there  might  be  two  conditions  producing  such  paralj^sis,  one 
a  localized  infection  extending  to  the  tip  of  the  petrous  bone  ;  another  due  to  increased 
intracranial  pressure.  In  the  discussion  of  such  cases  it  had  been  suggested  by 
Cushing  that  as  the  sixth  nerve  passed  between  the  lateral  branches  of  the  basilar 
artery,  the  paralysis  might  be  produced  by  the  excess  of  fluid  pressing  down  the  brain 
stem,  and  so  squeezing  the  nerve  between  the  artery  and  the  pons.  The  last  case  was 
probabh'  of  this  type.  The  indications  for  treatment,  therefore,  seemed  to  be  lumbar 
puncture  and  removal  of  the  septic  focus,  especially  the  bone  forming  the  tegmen 
tympani  and  the  anterior  group  of  cells  extending  along  the  roof  of  the  meatus. 

Mr.  AV.  Stuart-Low  said  that  the  preceding  year  he  had  had  a  case  of  paralysis  of 
the  sixth,  third,  seventh  and  eighth  nerves  on  the  same  side  on  which  he  had  performed 
a  radical  mastoid  operation,  supervening  six  weeks  afterwards.  It  was  that  of  a  young 
London  policeman.  He  was  much  perturbed  over  him,  and,  as  the  pupil  was  implicated 
(dilated  and  sluggish  to  light)  and  he  had  headaches,  vertigo,  and  weakening  of  the 
grasp  on  the  same  side,  he  was  repeatedly  moved  to  explore  liis  brain,  but  in  the 
absence  of  niarked  vomiting  he  desisted.  As  so  many  nerves  were  involved  he 
suspected  syphilis,  although  the  Wassermann  reaction  was  never  conclusive ;  and  imder 
gradually  increasing  doses  of  potassium  iodide  these  various  paralj'ses  and  head 
symptoms  gradually  disappeared.  He  ultimately  got  quite  well  and  returned  to  his 
duties.  Mr.  Stuart-Low  said  that  before  it  was  decided  to  open  iip  the  brain  in  such 
patients  the  possibility  of  a  gumma  on'  the  dura  mater  or  elsewhere  should  alwaj's  be 
thought  of. 

]\Ir.  Wilkinson  said  that  some  years  ago  he  reported  in  the  Joarnal  ofLanjnyohxjij 
(1914,  xxix,  }).  409)  a  case  of  meningitis  in  which  there  was  paralysis  of  the 
sixth  nerve  for  some  weeks  before  the  development  of  the  meningitis.  The 
patient  had  had  a  simple  mastoid  operation,  and  the  temporal  bone  was  of  the 
l)neumatic  type,  as  was  usual,  he  believed,  in  these  cases.  There  was  no  increase 
of  temperature,  and  the  boy  seemed  fairly  well,  and  was  getting  about  the  ward. 
The  wound  was  quite  clean,  and  had  healed.  At  the  end  of  six  weeks,  however, 
he  had  a  sudden  rise  of  temperatm-e,  and  died,  within  two  days,  of  acute  meningitis. 
At  the  post-mortem  an  abscess  was  found  at  the  apex  of  the  petrous  bone,  which  had 
pressed  on  the  sixth  nerve  in  Dorello's  space,  and  in  the  meninges  at  the  base  of  the 
brain  a  large  collection   of  pus  was   found,   a   subdural  abscess  having  perforated  the 
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cUu-a  mater.  It  must  have  been  there  some  weeks.  This  showed  the  element  of 
danger  there  was  in  these  cases.  Professor  Gradeuigo'  was,  he  beUeved,  the  first  to 
write  on  this  tA^pe  of  mastoiditis,  and  he  reported  about  sixty  cases,  of  which  only  five 
came  to  post-mortem.  Gradenigo  insisted  that  the  majority  of  the  cases  were  of  the 
pnenmatic  type,  the  cells  extending  into  the  aj)ex  of  the  petrous  bone  fi'om  the  anterior 
part  of  the  t>nupanum  and  the  cells  round  the  Eustachian  tube.  Severe  and  persistent 
pain  on  the  same  side  of  the  head,  but  not  specialh-  locaUzed  in  the  ear  or  the  mastoid, 
was  a  characteristic  symptom. 

The  Peesident  said  that  one  of  the  first  cases  of  the  kind  many  years  ago  he  saw 
in  private,  was  that  of  a  gu-1  aged  14,  who  had  very  severe  headache,  vomiting,  and 
paralysis  of  external  rectus.  She  had  had  glands  removed  from  the  neck,  and  a  thin 
watery  discharge  was  coming  from  the  ear.  WTien  he  opened  the  mastoid  he  fomid 
there  was  considerable  tubercular  caries,  also  granulations  on  the  meninges.  He  did  a 
lumbar  punctui'e — one  of  the  first  he  ever  did,  and  a  quantity  of  milky  fluid  emerged. 
He  thought  the  cliild  would  die,  but  she  rapidly  recovei'ed  and  became  quite  well.  No 
organism  was  gi-own  from  the  fluid.  Another  case  Mas  that  of  the  son  of  a 
surgeon,  a  boy  aged  15.  He  was  at  school,  and  had  double  acute  otitis  in  an  influenza 
epidemic  ;  there  was  also  some  cedema  of  both  mastoids.  When  he  saw  the  boy  he  had 
a  high  temperature,  and  double  external  rectus  i^alsy.  He  had  been  sick,  his  chscs  were 
pink  and  swollen,  and  he  was  obviouslj-  very  ill.  Both  mastoids  were  at  once  opened, 
cind  a  lumbar  puncture  done.  Milky  fluid  came  away,  and  it  contained  a  large  number 
of  cells.  No  organism  was  grown  from  it.  His  experience  was  that  if  fi'om  the  milky 
fluid  organisms,  such  as  streptococcus,  were  obtained,  the  patient  usually  died  ;  perhaps 
he  had  seen  one  case  of  that  kmd  recover.  If  no  oi-ganisms  could  be  cultivated  from 
the  fluid,  however,  there  seemed  a  chance  fcr  recovery  if  lumbar  puncture  were  repeated 
many  times. 

Mr.  Sydney  Scott  said  he  had  come  to  regard  these  cases  in  which  there  was  paralysis 
of  the  sixth  nerve  as  faii'lj-  common.  All  were  familiar  with  the  sixth  neiwe  paralysis 
in  cranial  tumours  when  there  was  no  lesion  of  the  sixth  nerve  itself  discoverable  post- 
mortem. On  the  other  hand,  intracranial  effusion  was,  nearly  always,  a  marked  feature 
of  otitic  cases  which  recovered,  and  he  looked  upon  sixth  nerve  paralysis  connected 
with  ear  trouble  as  a  sign  of  increased  pressure  in  the  intracranial  fluid.  It  did  not 
necessarily  mean  there  was  a  plastic  exudation  round  the  sixth  nerve,  though  this  might 
be  found  in  cases  which  ended  fatally  from  puralent  adhesive  leptomeningitis.  The 
association  of  the  sixth  nerve  palsy  with  increased  pressure  probabh^  explained  the  great 
majority  of  Gradenigo's  cases  which  recovered. 

Dr.  Albert  A.  Geay  said  he  thought  that  in  the  paper  referred  to,  the  efifusion 
was  said  to  have  reached  the  sixth  nerve  innnediately  after  it  left  the  dura  mater. 

Mr.  MOLLISON  (in  replj')  said  there  was  no  question  of  syphilis  in  these  cases  ; 
both  were  young  boj's,  private  cases.  In  both  there  was  intracranial  pressure  ;  in  one 
there  was  definite  evidence  of  meningitis,  cloudy  fluid  under  pressure,  and  he  regarded 
that  i^ressure  as  the  cause  of  the  paralysis. 

Mr.  Hutchison  (in  reply)  said  that  there  were  two  kinds  of  case  ;  in  one,  the 
infective  process  spread  forward,  and  got  at  the  sixth  nerve  in  the  space  described  in 
Dr.  Guthrie's  paper,  quoted  from  Gradenigo.  He  took  his  own  case  to  be  one  of  these. 
The  paralysis  was  present  before  operation,  and  the  meningitis  did  not  appear  till 
several  days  after,  when  the  temperature,  which  had  been  nonnal.  both  before  and  after 
operation,  suddenly  shot  up  to  nearly  104^  F.,  and  vomiting  and  stiff"  neck  supervened. 
He  had  explored  forwards,  towards  the  tip  of  the  petrovis  bone,  without  finding  the 
abscess ;  but  perhaps  he  had  not  gone  far  enough. 


1  Archiv.  f.  Olirenheil..  1907,  xxxiv,  p.  150. 
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Complete   Bilateral  Abolition  of   Acoustic  and  Vestibular 
Reactions  following   Cerebro-spinal  Fever. 

By  Archer  Eyland,  F. E.G. S.Ed. 

E.  L.  E.,  aged  22.  The  history  is  that  the  hearing  was  normal 
when  he  joined  the  Army.     Cerebro-spinal  fever  in  France  in  November, 

1917.  On  recovery  complete  deafness  in  both  ears. 

On  examination  :  Tympanic  membranes  intact  and  appear  normal ; 
audition  abolished ;  cochleo-palpebral  test  negative ;  Lombard  voice- 
raising  test  negative  ;  vestibular  systems  tested  by  rotation  and  irriga- 
tion, no  response.  On  deceleration,  after  fifteen  turns  to  either  side, 
he  is  at  once  able  to  rise  from  the  rotation  chair  and  w^alk  along  a 
straight  line  the  length  of  the  room,  20  ft.  Although  intelligent  he 
has  not  acquired  any  skill  in  lip-reading.  No  abnormality  with 
regard  to  any  other  cranial  nerve.  He  still  has  tinnitus.  Eomberg's 
sign  negative.  No  vertigo,  and  he  is  able  to  walk  quite  steadily  with 
eyes  shut.  Pointing  test,  and  Babinski-Weil  test,  show  no  deviation. 
The  restoration  of  equilibrium  is  exceedingly  good.  The  right  knee- 
jerk  is  diminished  as  compared  with  the  left.  Complete  bilateral 
deafness  with  abolition  of  vestibular  reactions. 

The  patient  himself  makes  the  following  statement :  — 

"  At  Ypres,  on  the  evening  of  November  4,  1917,  I  began  to  feel  very  sick 
with  headaches  and  vomiting  all  night,  but  felt  better  in  the  morning  and  was 
able  to  go  up  to  the  line.  But  I  got  worse  and  worse  until  they  had  to  send 
me  back  to  billets  when  I  went  straight  to  bed,  and  sent  for  the  medical  officer 
and  told  him  how  I  felt.  At  this  time  I  started  getting  severe  pains  in  my 
back  and  giddiness  as  if  1  was  fainting.  I  must  have  been  seriously  ill  as  the 
medical  officer  never  left  me.  He  was  continually  talking  to  me,  and  asking 
me  how  I  felt,  until  suddenly  I  could  not  hear  what  he  said  although  I  knew 
he  was  talking  as  1  could  see  his  lips  moving.  I  seemed  to  get  worse,  as  they 
sent  for  my  CO.  and  Padre.  I  remember  later  being  removed  to  hospital  and 
for  about  a  month  after  that  my  mind  is  quite  blank  and  1  was  told  later  that 
I  was  delirious.  During  this  time  I  had  eighteen  lumbar  punctures,  as  1 
learned  afterwards  from  my  chart.  I  left  for  England  in  February,  1918.  I 
could  not  move  my  back  at  this  time ;  I  had  to  be  lifted  by  blankets  whenever 
I  was  removed.  About  April  I  started  to  walk,  holding  the  back  of  a  chair 
and  pushing  it  up  and  down  the  ward.  I  could  not  do  this  for  long  even  then 
as  I  got  so  tired  and  giddy  and  it  made  me  so  very  weak.  They  found  I  had 
got  a  curvature  of  the  spine  and  made  me  do  physical  exercises  daily  which 
did  a  lot  of  good  and  made  me  straight  and  strong.     I  was  discharged  in  May, 

1918,  but  remained  in  hospital  until  the  end  of  that  year." 


38  Patterson:    Epithelioma  of  Auricle 

Epithelioma   of  Auricle. 
By  Norman  Patterson,  F.E.C.S. 

Man,  aged  67.  Nearly  nine  years  ago  this  patient  was  operated 
on  at  Golden  Square  for  epithelioma  of  the  right  auricle.  He  had  a 
very  large  mass  of  glands  in  the  neck.  The  auricle  was  removed  and 
an  extensive  operation  carried  out  in  the  neck,  which  entailed  removal 
of  a  large  portion  of  the  sternomastoid  and  internal  jugular. 

There  is  a  full  description  of  this  case  in  the  Lancet  of  1913,  i, 
p.  962. 

The  President  said  Mr.  Patterson  was  to  be  iuimensely  congratulated  on  tliis  case. 
His  own  experience  of  epithelioma  of  this  region  had  been  unsatisfactory'.  Earlj'  carci- 
noma of  the  pinna  and  antrmu,  with  involvement  of  the  glands  of  the  neck,  if  treated 
in  the  manner  Mr.  Patterson  had  adopted,  was  a  remediable  disease  ;  it  was  a  wonderful 
case  for  no  reciuTence  to  have  taken  place.  The  reason  was  the  thoroughness  of  the 
operation.  The  only  way  to  get  out  the  deep  glands  of  the  neck  was  to  take  away  the 
internal  jugular  vein  ;  in  this  case  it  was  removed  from  the  subclavian  arterj'  in  the 
lower  part  of  the  neck  to  the  base  of  the  skull,  and  with  it  the  glands  and  the  sterno- 
mastoid. That  type  of  operation  he  believed  was  the  only  one  which  would  give,  in 
such  cases,  a  successful  result. 


Cirsoid    Aneurysm   involving  the  Temporal   Bone  and   Neck. 
By  Norman  Patterson,  F.E.C.S. 

L.  P.,  female,  aged  46. 

Past  history  :  Discharge  from  left  ear  since  childhood  ;  deafness  in 
left  ear  since  childhood  ;  attacks  of  pain  in  left  ear  occasionally ;  facial 
paralysis,  left  side,  six  weeks  ;  attacks  of  giddiness  for  three  months. 
No  nausea,  no  vomiting,  no  tinnitus. 

On  examination :  Left  ear — whisper  not  heard  ;  Kinne  +  but 
shortened ;  Weber  to  right ;  bone  conduction  less  than  norrpal  ;  aural 
polypus  filling  up  external  meatus  ;  no  tenderness  over  mastoid.  Rota- 
tion test — right  to  left,  no  nystagmus  ;  left  to  right,  nystagmus  four 
seconds.     Eight  ear  :  Drum  normal  ;  hearing  good. 

First  operation  (August  16,  1920)  :  Usual  mastoid  incision  ;  tissues 
very  vascular ;  post-meatal  wall  eroded,  and  bluish-grey  polypus 
presented  in  wound.  At  this  stage  very  severe  venous  haemorrhage 
occurred  from  area  of  origin  of  polypus ;  wound  packed  tightly  with 
gauze  and  left  open. 

Second    operation    (September    20,    1920)  :     Mastoid     re-explored. 
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Again  very  severe  haemorrhage,  so  that  operation  could  not  be  com- 
pleted ;  antrmn  not  identified  ;  wound  plugged  with  gauze.  No  bleed- 
ing occurred  in  subsequent  dressings. 

Pathological  report  on  polypus  :  Old  inflammatory  polypus  with 
some  hyperplasia  of  vascular  endothelium  from  middle  ear.  No  sign 
of  malignancy. 

January  11,  1921  :  Now  a  pulsating  expansile  swelling  in  left 
anterior  triangle  with  systolic  thrill.  The  left  tonsillar  region  visibly 
pulsates.  Left  facial  paralysis  still  present  and  paralysis  of  left  vocal 
cord.  Some  paralysis  left — hypoglossal.  Pupils  react  to  light,  left 
slightly  dilated  ;  there  is  a  corneal  nebula  present.  Temporal  pulses 
equal.  No  engorgement  of  veins  of  neck.  Pressure  on  common  carotid 
causes  pulsation  to  cease. 

DISCUSSION. 

The  President  said  tliat  he  saw  a  similar  case  in  a  child  many  years  ago.  She 
had  had  chronic  otorrhcea  a  long  time,  and  when  brought  to  hospital  she  had  a  swelling 
in  the  neck,  which  had  come  on  suddenly.  She  was  taken  into  hospital  for  two  or  three 
days,  and  the  swelling  was  obviously  increasing.  There  was  no  bruit,  but  blood  came 
from  the  ear,  and  he  thought  that  ulceration  of  the  internal  carotid  had  occurred.  The 
tonsil  on  that  side  projected  towards  the  mid-line,  as  in  the  present  case.  He  put  a 
temporary  ligature  on  the  common  carotid,  and  then  worked  up  towards  the  internal 
carotid  and  put  a  ligatui-e  on  that.  Then  iae  tvirned  out  the  clot  and  plugged  the  opening 
in  the  base  of  the  skull.  The  operation  was  remarkably  easy.  An  opening  in  the 
internal  carotid  was  visible  close  to  the  carotid  canal.  Pus  had  worked  down  to  the 
base  of  the  skull  and  ulcerated  the  wall  of  the  internal  carotid  artery. 

Mr.  Sydney  Scott  said  that  he  would  like  to  emphasize  that  Mr.  Patterson  packed 
off  the  lateral  sinus  before  he  removed  the  growth.  This  greatly  facilitated  the  subse- 
quent steps  in  the  operation  on  the  neck.  Only  this  week  Mr.  Scott  removed  from  a 
very  old  lady  a  mahgnant  growth  which  had  begun  in  the  meatus  and  had  proceeded 
directly  backwards  across  the  inferior  part  of  the  mastoid,  without  invading  the  tym- 
panic cavity.  It  had  extended  to  the  lateral  sinus,  and  this  was  the  only  part  of  the 
dura  involved,  and  it  could  therefore  be  excised.  After  havmg  packed  off  the  sinus 
in  the  way  Mr.  Patterson  had  done,  the  operation  on  the  parotid  gland  and  neck  was 
easy,  because  there  was  very  little  bleeding.  He  regretted  to  say  the  patient  had  since 
succumbed  to  bronchitis  and  heart  failure,  a  risk  which  they  had  all  foreseen  but  had 
failed  to  prevent.  The  growth,  when  examined  histologically  by  Mr.  Russell,  proved  to 
be  malignant,  and  in  parts  was  considered  to  have  characteristics  of  the  endotheliomata. 

Mr.  Patterson  (in  reply)  said  that  when  he  wrote  the  article  published  in  the 
Lancet  in  1913  he  suggested  packing  oft'  the  lateral  sinus  as  a  routine  measure  when 
there  was  a  mass  of  glands  high  in  the  neck.  The  operation  on  the  sinus  only  occupied 
about  ten  minutes. 


Ap— Ot  16 


HI) 


Section  of  ©tologi?/ 

President— Sir  Charles  Ballance,  K.C.M.G.,  C.B.,  M.V.O.,  M.S. 


Demonstration    of    Pathological    Specimens    (Septic 

Meningitis). 

By  Albeet  Gray,  M.D. 

Dr.  Albert  Gray  gave  a  lantern-slide  demonstration  illustrating  the 
pathological  conditions  found  in  two  cases  of  septic  meningitis. 

DISCUSSION. 

Mr.  G.  J.  Jenkins  said  it  had  ahvays  been  difficult  for  him  to  find  a  track  from  the 
lab^Tinth  into  the  meninges  ;  it  was  therefore  interesting  to  hear  Dr.  Gray  definitely 
state  that  in  this  case  it  had  been  through  the  endolymphatic  duct.  His  (Mr.  Jenkins') 
habit  had  been  to  regard  the  infection  as  along  the  nerve,  through  the  internal  auditory 
meatus,  but  in  all  the  cases  of  which  he  had  microscoped  specimens  the  maximum 
infection  seemed  to  have  been  in  the  neighbourhood  of  the  eighth  nerve  in  the  internal 
auditory  meatus.  That,  however,  was  not  evidence  that  it  might  not  occur  in 
another  way. 

The  President  said  cases  had  been  reported  at  the  Section  and  at  the  original 
Otological  Society  in  which  infection  was  through  the  saccus  endolymphaticus. 
In  chronic  disease,  there  was  no  doubt  that  infection  occurred  anywhere  along  the 
posterior  surface. 

Dr.  A.  Gray  (answering  questions  asked  by  Mr.  Somerville  Hastings  and  Mr. 
Sj'dney  Scott)  said  that  he  knew  cases  of  infection  through  the  saccus  endolymphaticus 
had  been  reported.  He  proposed  now  to  make  sections  of  the  specimens  he  had  just 
demonstrated.  Cases  were  very  rare,  and  a  more  common  pathway  of  infection 
was  through  the  internal  auditoi-y  meatus.  He  could  not  be  quite  positive  the  infection 
came  through  the  ductus  endolymphaticus,  but  it  came  along  the  bony  canal  which 
contained  that  structure  ;  it  might,  of  course,  have  been  external  to  the  membranous 
aqueduct. 

Injuries  to  the  Ear  in  Modern   Warfare. 

By  T.  Jefferson  Faulder,  F.E.C.S. 
By  Lionel  Colledge,  F.E.C.S. 

These  papers  are  printed  in  extenso  in  the  Journal  of  Laryngology  and 
Otology,  June,  1921,  pp.  277,  283. 

1  At  a  meeting  of  the  Section,  held  March  18,  1921. 
Jy— Ot  1 


42       Peters  and  Lake  :    A  Device  for  Tuning  Fori  Testing 

A  Device  for  Tuning  Fork  Testing. 
Shown  by  E.  A.  Peters,  M.D.,  F.E.C.S.,  and  E.  Lake,  F.R.C.S. 

The  device  is  for  attachment  to  tuning-forks  ^Yhen  testing  bone-conduction. 
The  greater  the  pressure  on  the  bone  the  longer  are  the  vibrations  heard  by  the 
patient  and  this  arrangement  ensures  the  continuance  of  a  certain  known 
pressure.  When  the  pressure  is  8  oz.  the  fork  is  heard  by  the  normal  person 
twenty-nine  seconds  ;  when  it  is  16  oz.  the  sound  is  heard  eight  to  ten  seconds 
longer. 

Two   Cases   of    Lateral  Sinus  Thrombosis  without  Otorrhoea. 
By  W.  M.  MoLLisoN,  M.Ch. 

Case  1. — Miss  H.,  aged  20,  was  seen  with  Dr.  E.  E.  French  on  July  18, 
1920.  Three  to  four  weeks  before,  patient  had  pharyngitis,  '?  influenza.  For 
the  last  fourteen  days  deaf  in  the  left  ear,  and  earache  ;  no  pus  from  the 
ear ;  for  the  last  ten  days  great  pain  all  over  the  left  mastoid  and  occipital 
region.  Temperature  high,  104^  F.  on  several  occasions.  No  rigors. 
Examination :  Left  membrane  dull,  irregular  ;  whispers  heard  at  2  in.  only. 
Tender  over  mastoid  and  slight  tenderness  in  the  neck.  Operation  :  Granula- 
tions in  antrum  and  a  line  of  granulations  led  backwards  and  upwards  tov  the 
lateral  sinus  :  on  the  sinus  small  collection  of  pus  ;  wall  resistant.  Sinus 
opened  backwards  till  bleeding  met  with  at  the  junction  with  the  superior 
petrosal  sinus  ;  internal  jugular  ligatured.  Two  days  later  re-operation,  as 
the  temperature  continued  high  ;  sinus  found  thrombosed  li  in.  farther  back  ; 
clot  turned  out  and  groove  plugged  as  usual.  Eecovery.  The  point  of  practical 
interest  was  that  the  bleeding  from  the  superior  petrosal  sinus  at  the  first 
operation  was  sufficient  to  suggest  that  the  limit  of  thrombosis  had  been 
reached,  whereas  clot  really  extended  l-i  in.  beyond. 

Case  II. — Mr.  Y.,  aged  17,  was  seen  on  February  19,  1920,  with  Mr. 
Sheaf.  Ten  days  before  (February  10)  the  boy  complained  of  earache  (left) ; 
the  temperature  rose  steadily  till  six  days  ago,  when  it  was  104"  F.  Mr.  Sheaf 
found  the  mastoid  tender,  but  no  otorrhoea,  though  there  was  some  debris  in 
the  meatus  ;  operated  and  found  pus  in  the  mastoid  ;  exposed  a  very  small 
area  of  the  lateral  sinus  and  thought  it  normal.  Following  operation  tempera- 
ture fell,  but  remained  at  102°,  102\  101  ,  and  103  F.  on  the  four  successive 
days.  The  boy  looked  very  ill ;  tongue  dirty ;  he  had  felt  cold,  though  no 
actual  rigors  observed.  The  wound  re-opened  and  the  sinus  exposed ;  passing 
from  sigmoid  to  lateral  sinus,  in  the  angle  between  the  posterior  and  middle 
fossae,  an  extradural  abscess  was  found  ;  the  groove  was  packed,  the  clot,  which 
was  not  comi)lete,  turned  out,  and  the  internal  jugular  vein  ligatured.    Eecovery. 

DISCUSSION. 

The  Peesidext  said  these  cases  were  of  intei-est  because  there  was  no  otorrhoea 
nor  discharge  from  the  ear  in  either  case  ;  and  the  description  showed  the  treatment  to 
have  been  quite  typical  and  very  successful. 

Mr.  G.  W.  Dawson  said  he  had  seen,  in  the  case  of  a  child,  suppuration  of  the 
mastoid  when  the  tympanic  membrane  was  normal.  His  idea  was,  that  the  child 
had  inflanunation   of   the  tympanum  and  mastoid,   but  that  the  tympanic   condition 
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cleared  up  without  suppui-ation.  while  the  mastoid  proceeded  to  the  further  stage. 
Perhaps  the  middle  ear  cleared  up  on  account  of  the  drainage  afforded  by  the 
Eustachian  tube. 

Mr.  Sydney  Scott  said  that  it  was  well  that  all  should  reahze  that  such  events  as 
Mr.  Molhson  described  did  occru%  and  probably  with  much  more  frequency  than  was 
expected.  Eleven  years  ago  he  published  two  cases  of  extradural  abscess  in  which 
the  tympanic  membrane  was  never  perforated  ;  the  drum  was  absolutely  normal,  and 
hearing  was  perfect.  Not  only  had  lateral  sinus  thrombosis  occiu'red  without  any  sign 
of  suppuration  in  the  middle  ear,  but  brain  abscesses,  traceable  to  non-perforative 
otitis  media,  had  been  met  with  in  which  there  were  no  signs  of  active  middle -ear 
disease  at  the  time  the  brain  abscess  was  discovered.  Yet  post-mortem  examination 
some  time  afterwards  showed  adhesions  with  a  direct  track  between  the  abscess  and 
some  cells  of  the  middle  ear.  About  nine  or  ten  years  ago  he  had  recorded  in  detail 
before  the  Section  a  rather  similar  case  of  a  man  who  was  an  extreme  example.' 
He  had  a  retro-cerebellar  abscess,  without  any  active  suppuration  in  the  tympanum  at 
the  time  he  was  under  observation. 

Su-  William  Milligan  thought  there  might  be  a  different  explanation  of  this  class 
of  case.  He  considered  it  unlikely  that  such  cases  occuri'ed  without  infection  of  the 
middle  ear,  though  such  infection  might  be  of  a  transient  nature,  so  that  at  the  time  of 
examination  no  actual  evidence  of  it  remained.  He  thought  it  possible  for  infection 
to  be  through  the  petro-squamosal  sinus  of  a  vestigial  vein,  which  opened  directly  into 
the  sinus  after  running  across  the  tympanic  roof.  Such  cases  must,  he  thought,  be 
very  uncommon ;  he  had  seen  very  many  cases  of  sinus  thrombosis,  but  only  one  in 
which  there  was  no  clinical  evidence  of  middle-ear  disease.  He  had  also  seen  cases 
such  as  Mr.  Scott  referred  to,  where  there  was  no  clinical  evidence  of  the  existence  of 
middle-ear  disease.  In  the  few  cases  he  had  encountered  the  responsible  organism  was 
the  same,  the  pnevuiiococcus.  It  would  have  been  interesting  to  know  what  was  the 
causal  organism  in  Mr.  MoUison's  cases. 

Dr.  H.  J.  Banks-Davis  reminded  the  meeting  of  a  case  m  which  the  President 
(Sir  Charles  Ballance)  opened  a  cerebellar  abscess  in  a  baby,  pointing  out  that  though 
the  infant  must  have  had  middle-ear  disease,  thei'e  was  then  no  rupture  of  the  tympanic 
membrane.  The  child  had  stopped  breathing,  but  on  opening  the  abscess,  breathing 
had  recommenced. 

Mr.  jNIusgeave  "Woodman  (Birmmgham)  related  a  case  in  which  he  was  rung  up 
by  a  doctor,  saying  that  he  had  a  case  of  acute  middle-ear  pain,  and  asking  whether 
puncturing  the  drum  was  advisable,  remarking  that  he  had  the  instruments  if  he  could 
be  told  over  the  telephone  how  to  use  them.  The  case  was  seen  a  few  hoiu's  later.  It 
was  that  of  a  girl,  aged  9,  with  acute  pain  over  the  left  mastoid,  and  sonre  swelling  ex- 
tending down  the  neck.  The  drum  was  slightly  injected  but  not  bulging,  and  there  was 
no  otorrhoea.  Upon  opening  the  mastoid  the  lateral  sinus  was  found  to  be  thrombosed 
and  full  of  foul  pus.  The  jugular  vein  in  the  neck  was  tied  and  the  sinus  drained, 
recovery  being  uneventful.  Singularly  enough  he  (the  speaker)  had  operated  upon 
the  same  child  on  the  opposite  ear  four  years  previously,  and  in  this  case  the  lateral 
sinus  was  also  thrombosed,  but  otorrhoea  was  pr-esent.  In  this  case  there  was  a  cxu-ious 
anatomical  position  present  on  both  sides,  the  sinus  took  a  sharp  bend  forward  at  an 
acute  angle,  and  in  this  position  was  separated  from  the  mastoid  only  by  a  thin  jilate 
of  bone. 

Mr.  W.  Stuaet-Low  said  that  he  had  had  to  operate  in  a  good  many  cases  of 
mastoiditis,  especially  in  children,  where  there  was  no  discharge  from  the  meatus  nor 
e^adent  involvement  of  the  tympanic  membrane  ;  this  was  commonest  in  influenza 
where  a  fugitive  otitis  media  had  occurred.  The  infection  in  such  cases  passed  rapidly 
on  to  the  mastoid  cells  and  caused  pain  and  tenderness  in  the  mastoid  region.  If  left, 
these  cases  sometimes  got  well,  but  a  great  risk  was  run  of  severe  purulent  mastoiditis, 
meningitis,   or  other  septic  compHcations,  chiefly  thrombi   in   the  veins.     During  the 

1  Proceediugs,  1910-11,  iv,  p.  34. 
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course  of  a  long  illness  with  lung  and  other  complications,  such  as  often  arose  in 
influenza,  the  blood  tended  to  become  thickened  and  the  circulation  slowed,  especially 
in  large  blood  spaces  like  the  venous  sinuses,  and  so  thrombi  formed  from  such  blood 
changes  alone,  and  any  injury  to  these  vessels  and  sinus  walls,  such  as  occurred  from 
concussion  during  a  mastoid  operation,  would  increase  this  risk. 

Dr.  GUTHEIE  said  it  would  be  interesting  to  know  whether  influenza  was  the 
cause  in  these  two  cases :  that  disease  was  mentioned  in  connexion  with  the  first  case. 
The  only  instance  he  had  seen  of  suppuration  of  mastoid  cells  Anth  intact  drum  was  in 
a  case  of  influenza. 

Mr.  Faulder  said  he  had  had  a  case  of  bilateral  inflammation  of  the  region  of 
the  mastoid,  which  cleared  up  on  one  side,  but  had  to  be  operated  upon  on  the  other. 
There  was  no  evidence  of  middle-ear  disease  on  either  side.  The  mastoid  was  opened, 
and  was  found  diseased,  and  this  was  associated  with  abscess  of  neck  glands  on  the 
same  side. 

The  President  said  he  had  seen  one  case  of  acute  osteomyelitis  of  the  mastoid 
which  had  nothing  to  do  with  ear  disease  ;  it  happened  just  as  it  might  in  anj'  other 
bone  in  the  body.  He  had  seen  three  or  four  unusual  cases  following  an  attack  of 
influenza.  In  these  there  had  been  a  slight  discharge  from  the  ear,  then  the  tjinpanum 
had  healed,  and  the  suppuration  had  extended  backwards  to  the  mastoid,  the  lateral 
sinus,  pei-haps  to  the  brain ;  the  process  had  been  healing  in  one  place  and  extending 
in  the  other.  If  one  were  called  to  such  a  case  where  the  membrane  had  healed  and 
was  not  red,  a  wrong  history  might  mislead  one,  because  it  might  be  stated  that  there 
had  never  been  a  discharge.  He  thought  there  had  been  many  cases  in  which  healmg 
had  taken  place  outwardly,  but  a  creeping  suppuration  had  persisted  until  a  vital  spot 
was  reached,  such  as  the  lateral  sinus.  He  remembered  the  case  of  a  ruddy,  strong, 
healthj'  looking  boy,  aged  6,  who  came  to  the  Children's  "Ward  at  St.  Thomas',  with  a 
hare-lip.  He  (the  President)  cured  the  hare-lip,  as  he  thought,  very  well.  At  the  end 
of  three  weeks  the  sister  said  the  boy  was  not  well,  and  the  wound  of  the  lip,  which 
had  healed  perfectly,  was  beginning  to  break  down.  There  was  no  temperature,  but 
the  boy  would  not  take  his  food.  He  went  on  in  that  way  for  ten  days,  with  an 
occasional  temperature  of  99°  F.,  but  not  more.  Then  many  petechial  spots  were  noted 
about  the  body.  The  ears  and  every  part  were  examined,  and  some  colleagues  Avithout 
success  helped  to  try  to  ascertam  what  was  wrong.  It  was  some  fonn  of  septiciemia, 
in  which  there  was  very  little  rise  of  temperature.  The  boy  died.  He  had  come  up 
from  the  countrj-  perfectly  well,  had  had  a  simple  hare-hp  operation  done,  and  six  weeks 
aftenvards  he  was  dead.  Post  mortem,  extensive  disease  of  the  petrous  bone  was 
found,  also  of  the  mastoid  ;  but  there  had  been  neither  external  oedema  nor  pain. 
There  was  suppuration  in  the  lateral  sinus.  Durmg  the  illness  the  ears  were  very 
frequently  examined,  but  at  no  time  could  anj-thmg  be  found  wrong  with  them  ; 
neither  could  the  source  of  the  septicaemia  be  traced.  The  internal  organs  were  fomid 
to  be  covered  with  petechial  htemorrhages.  There  was  the  extensive  disease  of  the 
petrous,  without  external  suppuration,  or  evidence  of  it  outside  the  drum.  In  children 
the  drum  was  rather  thick  and  white. 

Mr.  F.  J.  Cleminsox  said  he  had  a  case  in  which  a  boy,  aged  10,  was  seen  with  a 
red  fluctuatmg  swelling  over  the  right  mastoid  ;  he  had  a  perfect  tjiiipanic  meinbrane 
and  normal  hearing.  At  operation  he  found  a  fistula  leading  from  the  abscess  cavity  to 
the  lateral  sinus.  The  bone  was  carious  over  an  area  about  2  mm.  across,  and  the  ti'ack 
led  down  to  a  small  area  of  gi-anulations  on  the  wall  of  the  lateral  sinus  itself.  The 
sinus  was  healthy,  and  a  culture  from  the  granulations  proved  sterile.  He  was  at  a 
loss  to  explain  the  case,  unless  it  were  an  acute  tuberculous  osteomyelitis  in  the  bone 
over  the  lateral  sinus. 
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President — Dr.  W.  S.    Lazarus-Barlow 


On  some    Pathological   Effects  of    Exposure    to    the    Gamma- 
rays    of    5    grm,    of    Radium    Bromide. 

By  W.  S.  Lazarus-Barlow,  M.D. 

On  August  28,  1919,  the  Medical  Research  Council  entrusted 
5  grm.  of  radium  bromide  to  the  late  Mr.  Cecil  Lyster  (then  President 
of  the  Section  of  Electro-Therapeutics),  Professor  Russ  and  myself  for 
experimental  purposes  at  the  Middlesex  Hospital.  As  the  loan  was  at 
ten  days'  recall,  the  work  has  necessarily  been  carried  out  at  somewhat 
high  pressure  both  upon  patients  and  upon  animals,  and  a  large  variety  of 
tissues  is  still  under  histological  examination.  By  the  kind  consideration 
of  the  Medical  Research  Council,  I  may  here  adduce  some  of  the  more 
striking  results  obtained  when  animals  were  exposed  to  this  intense 
bombardment  with  gamma-rays  for  prolonged  periods.  They  are 
derived  in  the  main  from  the  examination  of  twenty  frogs,  twenty-eight 
rats,  fifteen  rabbits  and  nine  cats.  The  work  when  completed  will  be 
presented  as  a  Report  to  the  Medical  Research  Council.  SirF.  W.  Mott 
has  undertaken  to  report  upon  the  brains  of  the  various  animals  and 
our  senior  secretary,  Dr.  Price- Jones,  is  investigating  the  bone-marrow 
of  the  rabbits. 

Letlial  Effects. — It  is  possible  to  kill  an  animal  by  irradiation  alone, 
but  it  is  necessary  to  recognize  primary  and  secondary  effects,  though 
the  two  are  not  always  easy  to  separate.  The  death  itself  seems  to  be 
due  chiefly  to  secondary  effects,  for,  though  a  rat  dies  under  about 
forty-five  hours'  continuous  exposure  to  5  grm.  of  RaBr.,,  at  a  distance 
of  about  4  cm.,  death  also  occurs  with  fair  regularity  within  two  days 
after  an  exposure  lasting  six  to  twelve  hours.     Six  hours  appears  to  be 

'  At  a  meeting  of  the  Section,  lield  October  19,  1920. 
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about  the  minimal  lethal  exposure  for  the  rat  under  these  conditions. 
Whether  the  animal  have  died  under  continuous  irradiation  or  have 
died  some  forty-two  hours  after  an  exposure  of  six  hours  the  changes 
met  with  in  the  tissues  are  very  similar.  Nevertheless  with  prolonged 
irradiation  the  changes  are  more  intense. 

In  comparing  the  minimal  lethal  dose  in  different  animals  the  size 
of  the  animal  is  a  factor.  The  radium  is  contained  in  a  flat  circular 
brass  box,  14  cm.  in  diameter,  and  the  intensity  per  unit  of  surface  is 
fairly  evenly  distributed.  But  it  is  obvious  that  a  frog,  a  rat,  a  rabbit 
and  a  cat  exposed  "  as  close  as  possible  "  will  receive  very  different  total 
amounts  of  irradiation  and  very  different  degrees  of  irradiation  of  specific 
organs.  The  fall  in  intensity  of  the  radiation  owing  to  distance  has 
been  determined  experimentally  by  Professor  Kuss  and,  in  the  animal 
experiments  (for  which  I  am  responsible),  the  distance  has  been  taken 
as  that  which  obtained  between  the  surface  of  the  radium  box  and  the 
mid-point  of  the  animal  in  a  crouching  position.  Owing  to  the  different 
arrangements  adopted,  the  mid-point  of  the  frogs  and  of  the  rats  was 
distant  from  the  KaBr^,  about  4  cm.,  the  mid-point  of  the  rabbits 
and  the  cats  was  distant  about  15  cm.  And  since,  at  4  cm.  and  15  cm., 
the  intensity  of  irradiation  has  fallen  to  about  66  per  cent,  and  13  per 
cent,  respectively,  it  follows  that  an  exposure  of  one  hour  at  4  cm. 
is  equivalent  to  an  exposure  of  five  hours  at  15  cm. 

When  these  corrections  have  been  made  an  extraordinary  difference 
is  observed  between  the  cold  and  the  warm  blooded  animals,  for  the 
frog  will  support  some  twelve  to  twenty  times  as  much  gamma-radiation 
as  the  rat,  rabbit  or  cat.  As  to  the  latter  animals  it  is  not  safe  to 
dogmatize.  The  minimal  lethal  dose  for  the  rat  at  4  cm.  is  about 
six  hours,  while  for  the  cat,  at  15  cm.,  it  is  about  twenty-four  hours, 
and  for  the  rabbit,  also  at  15  cm.,  it  is  about  forty-eight  hours.  These 
values  corrected  for  the  fall  in  intensity  at  the  two  distances  indicate 
that  under  similar  conditions  when  the  minimal  lethal  exposure  for  the 
rat  is  six  hours,  for 'the  rabbit  it  is  nine  to  ten  hours,  and  for  the  cat  it 
is  five  hours.  Hence  it  may  be  assumed  provisionally  that  these  three 
types  of  animal  are  not  equally  susceptible  to  gamma-radiation.  The 
cat,  in  particular,  gives  the  impression  of  being  highly  susceptible. 

Cijtological  Appearances  in  General. — If  the  cell  be  considered  in 
respect  of  its  nucleus,  its  cytoplasm  and  any  paraplastic  material  it  may 
contain,  marked  changes  may  be  found.  The  nucleus  may  stain  faintly 
and  diffusely  (endothelium),  deeply  and  diffusely  (spermatogonia),  faintly 
and    with    a    few    dust-like    particles    of    chromatin    (striated    muscle), 
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moderately  and  with  a  single  large  nucleolus  and  a  few  particles  of 
chromatin  (liver),  faintly  and  with  a  few  relatively  large  particles 
of  chromatin  (kidney),  and  in  many  cases  it  is  impossible  to  determine 
whether  the  appearances  are  normal.  But  in  some  cases  it  is  certain 
that  the  nucleus  is  abnormal.  It  may  be  converted  into  an  empty 
sac  (columnar  cells  of  intestine),  or  may  be  irregularly  vacuolated 
(striated  and  unstriated  muscle,  bone-marrow),  or  may  be  "  ghost  "- 
like  (liver,  kidney,  muscle),  or  the  nuclear  membrane  may  have 
disappeared  leaving  only  a  small  constellation  of  chromatin  points 
(kidney,  liver),  or  the  entire  nucleus  may  have  become  broken  up  into 
deeply  stained  debris  (lymphocytes,  intestinal  mucosa),  or,  finally,  all 
traces  of  a  nucleus  may  be  lost,  though  cytoplasm  persists  (liver,  kidney). 
In  the  case  of  neoplasms,  any  of  these  appearances  may  be  met  with, 
but  most  frequently  the  chromatin  is  gathered  into  an  irregular  mass 
situated  more  or  less  in  the  middle  of  an  enlarged,  irregular  and  often 
vacuolated  spheroid. 

Even  under  normal  conditions  mitotic  figures  are  rare  except  in 
intestinal  mucosa  and  testicle.  In  the  case  of  animals  that  have  been 
killed  immediately  after  a  relatively  short  exposure  the  cells  of  the 
tubular  glands  in  the  intestine  may  show  irregular  masses  of  deeply 
stained  chromatin  representing  mitotic  figures,  but  they  are  usually 
absent  from  testicle.  If  the  animal  have  been  subjected  to  a  more 
prolonged  exposure,  or  have  been  allowed  to  survive  for  some  days, 
probably  no  trace  of  mitosis  will  be  found  even  in  intestinal  mucosa. 

The  cytoplasm  may  be  hyaline  and  basophil,  oxyphil  or  indifferent 
(pancreas),  translucent  and  oxyphil  (gastric  mucosa),  vacuolated  (bone- 
marrow,  kidney,  unstriated  muscle),  or  it  may  be  converted  into 
mucus  (intestine,  trachea),  or  show  fine  granules  (salivary  gland),  or 
globules  of  lipoid  (adrenal,  convoluted  tubules  of  cat),  or,  rarely,  it  may 
show  neutral  fat  globules  (tracheal  cartilage,  paraortic  tissue  of  rat, 
kidney  of  cat).  Of  these  modifications  the  intense  mucoid  change  in 
intestine  and  the  lipoid  change  in  kidney  of  cat  will  be  referred  to 
later.  But  perhaps  the  most  striking  change  of  cytoplasm  seen  after 
exposure  to  a  large  quantity  of  radium  is  its  complete  disappearance. 
In  this  case  the  nucleus  is  left  suspended,  as  it  were,  in  the  middle  of  a 
cavity  limited,  at  some  distance,  by  the  cell  membrane  which,  now, 
is  unusually  conspicuous.  Since  the  condition  is  most  marked  in 
animals  that  have  survived  for  some  days  after  a  somewhat  severe 
exposure,  this  disappearance  of  cytoplasm  must  be  regarded  as  secondary. 
It  has  been  found  chiefly  in  cells  of  liver  and  of  mammary  carcinoma. 
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Including  zymogen  granules  and  mitochondria  under  the  general 
name  of  paraplastic  material,  little  can  be  said  with  certainty.  In 
salivary  glands  of  serous  type,  fine  basophil  or  oxyphil  granules  are 
present ;  in  liver  and  pancreas,  somewhat  coarse  granules  are  often 
closely  packed  in  the  cells ;  in  peptic  cells  of  stomach  there  is  a  fine 
basophil  granulation,  and  in  the  oxyntic  cells,  a  small  amount  of  fine 
oxyphil  granulation.  But  these  appearances  cannot  be  distinguished 
from  the  normal.  With  regard  to  mitochondria,  the  uncertain  nature 
of  the  objects  designated  by  this  name  renders  observations  in  regard  to 
them  of  dooibtful  value,  particularly  if  negative.  I  have  found  them 
in  liver  and  kidney  and,  doubtfully,  in  specimens  of  intestine  in  rats 
that  had  been  exposed  for  sixteen  hours,  but  I  am  not  convinced  that 
they  are  present  in  other  varieties  of  cells  examined. 

The  Blood  System. — A  rapid  examination  of  the  blood  within  blood- 
vessels in  histological  specimens  from  various  parts  of  the  body  shows 
few  apparent  changes  in  the  erythrocytes  but  a  complete  or  almost 
complete  absence  of  leucocytes.  Closer  examination  indicates  that  the 
red  blood  corpuscles  are  generally  of  good  shape  but  stain  poorly  with 
eosin,  that  homogeneous  non-cellular  coagulum  often  occupies  a  portion 
of  the  lumen  and  that  the  deficiency  in  leucocytes  principally  concerns 
the  lymphocytes.  With  a  very  severe  irradiation  prolonged  search  may 
fail  to  reveal  a  single  lymphocyte  or  polynuclear  cell.  Under  less 
severe  conditions  the  lymphocytes  may  be  wanting  completely  but 
polynuclear  cells  may  persist  in  fair  numbers.  This  difference  in  effect 
of  radiations  upon  the  leucocytes  of  the  circulating  blood  is  well  known, 
largely  as  the  result  of  the  work  of  Kuss,  Chambers,  Scott  and  Mottram 
in  this  country,  and  of  Murphy  and  others  in  America. 

I  do  not  know  of  any  published  observations  respecting  the  erythro- 
cytes, but  there  is  no  doubt  that  they  undergo  marked  destruction. 
Thus,  in  the  rabbit  I  have  found  that  exposure  to  the  5  grm.  of  radium 
for  three  successive  periods  of  sixteen  hours  separated  by  eight  hours' 
intervals  was  associated  with  the  changes  of  red  corpuscles  shown  in 
the  table  (p.  5). 

Similarly  in  njan  an  exposure  for  six  hours  has  often  been  followed 
by  a  small  erythrocytic  fall,  but  a  fall  does  not  occur  with  the  same 
regularity  as  in  the  rabbit.  This  is  explained  in  part  by  the  size  of  the 
human  body  and  the  smaller  dose  administered.  Other  factors  at  work 
are  shown  by  the  considerable  fall  in  the  erythrocytic  count  that  some- 
times occurs  with  a  six  hours'  exposure.  In  a  case  of  lymphocythsemia 
an  exposure  of  six  hours  over  the  spleen  was  followed  by  an  immediate 


Section  of  Pathology 


Erythrocytes. 


Rabbit 

Before 
Irradiation 

1 

After  first 
exposure 

After  second 
exposure 

After   third 
exposure 

Remarks 

(I) 

Number  per 
cubic  milli- 
metre 
Haemoglobin 

Index 

9,100.000 

66  per  cent. 
0-37 

8,460,000 

59  per  cent. 
0-44 

7,680,000 

77  per  cent. 
0-52 

6,940,000 

67  per  cent. 
0-41 

Minimum  occur- 
red immediately 
after  third  ex- 
posure 

(H) 

Number  per 
cubic  milli- 
metre 
Haemoglobin 

Index 

8,340,000 

72  per  cent. 
0-43 

8,280,000 

68  per  cent. 
0-41 

9,300,000 

60  per  cent. 
0-32 

7,340,000 

64-5  percent. 
0-44 

Ditto 

(III) 

Number  per 
cubic  milli- 
metre 
Haemoglobin 

Index 

8,960,000 

76  per  cent. 
0-42 

8,300,000 

68  per  cent. 
0-41 

7,640,000 

71  per  cent. 
0-47 

6,100,000 

66  per  cent. 
054 

Minimum  occur- 
red on  sixteenth 
day  after  third 
exposure 

(IV) 

Number  per 
cubic  milli- 
metre 
Haemoglobin 

Index 

7,380,000 

78  per  cent. 
0-50 

8,000,000 

74  per  cent. 
0-46 

8,800,000 

74  per  cent. 
0-42 

5,800,000 

68  per  cent. 
0-59 

Minimum  occur- 
red on  seventh 
day  after  third 
exposure 

drop  from  3,040,000  red  blood  corpuscles  per  cubic  millimetre  io 
1,831,000  per  cubic  millimetre,  and  within  twenty-four  hours  to 
1,509,000.  The  lowest  value  was  1,415,000  per  cubic  millimetre  forty- 
eight  hours  after  exposure.  There  is  also  reason  to  believe  that  any 
relatively  small  destruction  of  red  corpuscles  is  rapidly  masked  by  an 
increased  production  in  the  bone-marrow.  Below  are  given  a  few 
examples  of  diminished  erythrocytic  blood  counts  in  patients  exposed 
for  five  to  six  hours  for  malignant  disease. 


Case 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


Before  exposure 

(millions  per  cubic 

millimetre) 

4-4 

4-8 

5-0 

5-8 

5-5 

5-2 

4-8 

5-4 

5-2 

5-8 

6-0 

5-3 


After 
(millions  per 
A 

expo 
cubic 

ure 
mil 

imetre) 
B 

4-6 

4-0 

4-5 

— 

4-1 

4-5 

5-4 

5-3 

50 

5-6 

4-8 

50 

4-7 

3-8 

4-9 

5-4 

5-2 

4-8 

5-7 

5-3 

5-6 

... 

5-4 

5-2 

5-0 

A  =  Observation  two  days  after  exposure.     B  =  Observation  seven  days  after  exposure. 
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However,  during  the  same  period  over  which  the  above  cases  were 
observed  eight  other  cases  showed  no  significant  change  or  a  shght 
rise. 

As  to  the  actual  changes  undergone  by  the  red  blood  corpuscles  it 
is  a  little  difficult  to  speak.  With  a  destruction  such  as  is  indicated  by 
the  figures  for  rabbits  given  above,  it  might  be  expected  that  haemo- 
globinuria  would  occur  or  that  corpuscular  debris  or  hsemosiderin 
granules  would  be  found  in  some  of  the  tissues.  Of  htemoglobinuria  or 
of  hsemosiderin  there  is  no  evidence,  even  when  the  animal  has  died 
under  continuous  irradiation.  But  many  of  the  animals  show  in  the 
liver  widely  dilated  capillaries  with  partially  or  completely  disintegrated 
red  corpuscles.  The  same  fragmentation  may  be  present  in  the  spleen, 
but  a  further  stage  of  the  process  represented  by  endothelial  cells 
crammed  with  particles  of  dark  brown  pigment  is  relatively  uncommon. 
In  the  bone-marrow  macrophages  full  of  erythrocytic  debris  are  often 
seen.  In  the  case  of  leucocytes  the  most  recent  vpork  upon  the  effect 
of  gamma-radiation  is  that  of  Mottram  and  Clarke.  Both  in  man  and 
rabbit  am  I  able  to  confirm  their  observations  that  a  diminution  in  the 
number  of  circulating  leucocytes  obtains  and  that  this  principally  con- 
cerns the  lymphocytes.  The  effects  of  gamma-radiation  are  therefore 
similar  to  those  of  X-radiation.  In  the  four  rabbits  mentioned  above 
that  were  exposed  to  5  grm.  for  three  successive  periods  of  sixteen 
hours  separated  by  eight  hours'  intervals,  the  leucocyte  counts  were  as 
follows : — 

Absolute  Numbers  of  Leucocytes  per  Cubic  Millimetre. 


Before 
irradiation 


After  first 
exposure 


After  second 
exposure 


After  tliird 
exposure 


Remarks 


(I) 


(11) 


(III) 


(IV) 


5,900 

L.  3,658 
P.       885 

6,400 

L.  2,752 
P.   1,088 

9,600 
L.   3  216 

P.      3,74:i 

9,600 

L.   5,904 
P.    2,496 


6,050 

L.  1,119 
P.    3,710 

10,400 

L.       520 
P.   9,464 

8,000 

L.   1,040 
P.    6,400 


4,500 

45 
'.    4.. 363 


5,600 

L.       784 
P.   4,312 

5,900 

L.       354 
P.    5,487 

5,800 

L.   2,726 
P.   2,088 

4,000 

L.       400 
P.   3,440 


2,700 

L.       392 
P.    1,849 

3,900 

L.       117 
P.    3,607 

2,000 

L.   1,180 
P.       160 

3,200 

L.       128 
P.   3,040 


Minimum  occurred 
immediately  after 
third  exposure 

Ditto 


^linimum  occurred 
on  sixteenth  day 
after  third  exposure 

^Minimum  occurred 
on  fifth  day  after 
third  exposure 


L.  =  Lymphocytes. 


P.  =  Polvnuclear  cells. 
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The  paucity  of  histological  evidence  for  what  is  undoubtedly  an 
enormous  destruction  of  red  blood  corpuscles  is  paralleled  by  the  case  of 
the  lymphocytes.  If  an  animal  be  killed  immediately  after  a  somewhat 
prolonged  exposure  (e.g.,  a  rat,  after  sixteen  hours),  the  sole  positive 
histological  evidence  of  a  lymphocytic  destruction  which  is  so  enormous 
that  very  few  indubitable  lymphocytes  are  to  be  found  in  blood  or  spleen 
or  lymphatic  gland,  is  the  presence  of  a  moderate  amount  of  nuclear 
debris  in  lymphatic  glands  and  spleen.  Even  this  nuclear  debris  rapidly 
disappears,  for  probably  traces  alone  will  be  found  if  the  animal  have 
been  allowed  to  survive  the  exposure  by  one  or  two  days.  If  the 
exposure  have  been  for  three  hours  and  therefore  non-lethal,  the 
lymphopeenia  will  be  entirely  unassociated  with  any  obvious  nuclear 
debris. 

Nevertheless,  an  important  associated  phenomenon  exists  in  diminu- 
tion in  size  of  the  spleen.  Since  the  spleen  is  roughly  triangular  in 
cross  section  my  estimate  of  its  cubic  content  is  half  the  product  of  its 
length,  breadth  and  height,  and  I  divide  the  value  thus  obtained  by  the 
length  of  the  extended  animal  from  tip  of  nose  to  root  of  tail.  Below 
are  given  some  mean  values  obtained  in  rats  and  expressed  in  the  form 
of  cubic  centimetre  of  spleen  per  centimetre  of  length  of  animal : — 

Spleen  of  nine  control  rats  (non-radiated)  =  0'072  c.c.  per  centimetre 

of  length. 

Spleen  of   twelve  rats  exposed  for  three  hour^^         =  0-0358  c.c.  per  centimetre 

of  length. 

Spleen  of  ten  rats  exposed  for  twelve  or  more  hours  =  0-0182  c.c.  per  centimetre 

of  length. 

The  splenic  condition  is  progressive,  for,  if  the  twelve  rats  exposed 
for  three  hours  be  divided  into  classes  according  to  the  length  of  their 
survival  after  irradiation,  the  values  are  as  follows  : — 

Killed  immediately  after  exposure,  spleen   =  0-0521  c.c.  per  centimetre  of  length. 

Survived  three  days  after  exposure,  spleen  =  0-0322  c.c.  per  centimetre  of  length. 

Survived  six  days  after  exposure,  spleen      =  0-0287  c.c.  per  centimetre  of  length. 

Survived  nine  days  after  exposure,  spleen    =  0-0157  c.c.  per  centimetre  of  length. 

In  lymphatic  glands,  apart  from  the  deficiency  of  lymphocytes  and 
the  presence  of  nuclear  debris,  cells  may  be  relatively  so  sparse  that 
wide  channels  are  left,  particularly  towards  the  periphery.  These 
channels  may  be  almost  empty  or  may  contain  large  endothelial  cells 
whose  cytoplasm  is  packed  with  fine,  black  or  brown  pigment  granules, 
or  red  corpuscles  may  be  present  in  numbers  so  great  that  a  hsemolymph 
gland  results.  When  some  days  have  been  allowed  to  elapse  before 
killing   the   animal  after    a    moderate  exposure,  plasma  cells   may  be 
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present  in  enormous  numbers ;  except  for  a  few  endothelial  cells  they 
may  be  the  sole  variety  recognizable. 

As  regards  the  bone-marrow,  Dr.  Price-Jones  permits  me  to  say  that 
he  finds  destruction  of  white  cells  with  haemorrhages  into  the  bone- 
marrow  and  phagocytosis.  He  considers  it  probable  that  the  results 
should  be  regarded  as  a  combination  of  white  cell  destruction, 
diminished  or  inhibited  formation  of  granular  leucocytes  and  exag- 
gerated red  cell  production  in  response  to  the  numerous  haemorrhages 
and  phagocytosis  of  red  cells  by  the  large  mononuclear  cells. 

In  accordance  with  this  finding  the  numbers  of  leucocytes  in  the 
circulating  blood  progressively  diminish.  However,  the  diminution  in 
numbers  of  granular  leucocytes  in  the  circulating  blood  always  lags 
behind  that  of  the  lymphocytes  owing  to  the  fact  that  the  granular 
cells  are  reinforced  by  preformed  polynuclears  washed  out  from  the 
bone-marrow,  whereas  the  factories  of  lymphocytes  (spleen  and 
lymphatic  glands)  are  profoundly  damaged  from  the  first.  Indeed  the 
contrast  between  the  apparently  stimulated  activity  of  bone-marrow  and 
the  depressed  activities  of  the  spleen  and  lymphatic  glands  is  one  of 
the  most  striking  phenomena  produced  by  exposure  to  a  large  quantity 
of  gamma-radiation. 

The  Muscular  System. — I  have  selected  as  striated  types  the 
muscles  of  the  anterior  abdominal  wall,  the  adductor  magnus,  the 
biceps  and  occasionally  deep  muscles  of  the  neck  or  thorax.  As  non- 
striated  types  have  been  chosen,  the  external,  internal  and  mucosal 
muscular  coats  of  stomach,  duodenum,  jejunum,  ileum,  colon,  rectum,  the 
muscular  coats  of  arteries  and  arterioles  and,  in  females,  the  uterus  and 
Fallopian  tube.  In  the  case  of  heart,  various  parts  have  been  taken 
without  special  selection.  As  might  be  expected,  differences  are  seen 
in  the  changes  undergone  by  voluntary,  involuntary  and  cardiac 
muscle.  But  it  was  somewhat  surprising  to  find  that  differences  obtain 
even  in  the  single  group  of  striated  or  unstriated  muscles.  And  it  was 
even  more  surprising  to  find  that  normal  bicipital  muscle,  for  example, 
may  generally  be  diagnosed  from  abdominal  muscle  by  the  relative 
shortness  and  thickness  of  its  nuclei,  and  that  the  internal  muscular  coat 
of  the  small  intestine  often  shows  a  diminishing  basophilia  of  its  con- 
tractile material  until  the  basophilia  becomes  replaced  by  oxyphilia  in 
the  lower  part  of  the  ileum  or  upper  part  of  colon.  The  points  just 
mentioned  it  is  impossible  here  to  discuss,  but  clearly  they  would  repay 
further  research. 

Striated  Muscle. — The  most  striking  modifications  are  :   (1)  Irregu- 
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larly  deficient  striation  ;  (2)  a  transparent  or  vitreous  change  ;  (3)  a 
lipoid  change  in  individual  fibres  of  a  bundle  seen  in  some  cases ;  and 
(4)  vacuolation  or  other  changes  of  muscle  nuclei. 

Without  doubt  deficient  striation  and  the  translucent  appearance 
are  in  part  artificial  in  origin  and  occur  independently  of  irradiation, 
for  they  are  met  with  in  the  muscles  of  control  and  non-radiated 
animals,  often  to  a  considerable  degree.  Nevertheless  the  muscles  of 
animals  exposed  to  5  grm.  of  radium  show  the  changes  in  a  more 
marked  degree,  and  abdominal  muscle  is  particularly  liable  to  be 
affected.  If  the  muscle  be  examined  fresh,  or  frozen  sections  be  made 
after  hardening  in  10  per  cent,  formol  saline,  striation  in  general  is 
better,  but  nevertheless  in  many  fibres  it  is  poor  or  completely  absent. 
Staining  with  Sudan  III  shows  that  fibres  without  striation  take  up  the 
dye  somewhat,  whereas  their  fellows  which  show  striation  are  almost 
unstained.  Further,  such  altered  fibres  frequently  show  minute  red 
globules  of  lipoid  which  may  lie  in  parallel  lines  similar  to  those  of 
striation,  or  may  be  irregularly  disposed.  This  lipoid  deposit  is  invari- 
ably dust-like,  and  is  completely  absent  from  normal  muscle  and  from 
most  animals  which  have  been  killed  immediately  after  a  moderate 
radiation.  It  appears  to  develop  with  time,  and  I  have  found  it  in 
the  great  pectoral  muscle  of  a  woman  whose  breast  was  amputated  for 
malignant  disease  six  weeks  after  a  local  exposure  to  the  5  grm.  of 
radium  bromide  for  six  hours.  That  a  lipoid  change  is  demon- 
strable indicates  that  the  fibres  are  damaged,  and  supports  the  view 
that  the  loss  of  striation  and  the  translucent  change  noted  in  muscle 
that  has  passed  through  the  paraffin  process  are  not  wholly  artificial  in 
origin.  Here  it  may  be  noted  that  all  animals  exposed  for  rather  long 
periods  to  the  intense  gamma-radiation  now  being  considered  develop 
a  marked  sluggishness  of  movement  for  some  days  before  death. 

TJnstriated  Muscle. — The  contractile  substance  is  often  conglomerate, 
semi-translucent,  and  shows  complete  absence  of  fibrillation.  In  the 
coat  of  the  stomach  and  to  a  far  less  extent  in  other  situations  it  may 
be  vacuolated.  Indeed  in  the  stomach  a  coarse  sieve-like  arrangement 
may  obtain.  The  vacuoles  sometimes  hold  a  nucleus  attached  to  part 
of  the  wall,  but  commonly  vacuolation  occurs  in  the  non-nuclear 
portions  of  the  contractile  material.  The  nuclei  of  unstriped  muscle 
may  be  faintly  stained  and  vacuolated,  or  may  be  deeply  stained,  linear 
and  sinuous  or  irregularly  contorted.  No  special  changes  have  been 
noted  in  the  case  of  blood-vessels  other  than  those  common  to  unstriped 
muscle  in  general.     In  the  Fallopian  tube  the  nuclei  are  very  closeb 
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packed,  with  the  result  that  little  contractile  material  is  seen.  The  muscle 
stains  particularly  well,  and  the  nuclear  definition  may  be  sharper  than 
in  non-radiated  control  animals.  Nevertheless  there  appears  to  be 
muscular  deficiency  similar  to  that  which  obtains  with  striated  muscle, 
since,  after  a  prolonged  exposure,  death  with  abortion  occurred  in  a 
pregnant  cat,  but  the  dead  foetuses  were  only  partially  expelled.  A 
similar  deficient  power  to  expel  their  contents  obtains  in  the  case  of 
intestine. 

Cardiac  Muscle. — Practically  no  change  is  found  in  cardiac  muscle, 
unless  the  exposure  have  been  enormous  or  the  animal  have  been  allowed 
to  survive  some  days  after  a  very  severe  exposure.  When  present  the 
minimal  change  appears  to  be  translucency  of  occasional  fibres  with  com- 
plete disappearance  of  all  striation.  In  more  advanced  cases  there  is 
vacuolation  of  the  contractile  substance,  and  in  still  more  advanced 
cases  intense  fragmentation.  Under  the  last  two  conditions,  vacuolated 
or  vesicular  or  "  ghost-like  "  nuclei  may  be  seen,  and  sometimes  even 
nuclear  debris  with  disappearance  of  the  nuclear  membrane.  But  as  a 
rule  the  muscle  nuclei  differ  little  from  the  normal. 

In  neither  cardiac  nor  unstriped  muscle  has  a  lipoid  deposit  been 
found  similar  to  that  occurring  in  striated  muscle. 

Liver. — The  liver  rarely  shows  any  divergence  from  the  normal. 
Sometimes  the  microscopic  section  appears  to  be  normal,  but  more 
careful  study  shows  that  the  nuclei  have  greatly  diminished  in  numbers, 
"  ghosts  "  and  foci  of  nuclear  debris  being  common.  At  other  times 
the  cytoplasm  of  the  hepatic  cells  has  almost  entirely  disappeared,  and 
it  is  in  these  cases  that  a  nucleus  lying  within  a  ring  of  cell  membrane 
without  visible  cytoplasm  is  met  with.  When  this  condition  occurs  it 
is  usually  so  extensive  that  the  section  of  liver  can  hardly  be  recognized 
as  such  under  the  microscope.  It  has  been  met  with  in  frog,  rat  and 
rabbit,  and  is  apparently  a  late  secondary  change  after  a  severe  exposure. 
It  is  generally  distributed  throughout  the  organ,  but  does  not  lead  to 
any  macroscopic  changes.  Unless  the  hepatic  disorganization  be  very 
great  the  blood-vessels  and  bile-ducts  stain  sharply.  The  nuclei  of  the 
vascular  endothelial  lining  stain  well,  but  those  of  the  columnar  cell 
lining  of  the  bile-ducts  are  usually  vesicular  and  stain  with  extreme 
faintness. 

Kidney. — The  most  striking  renal  change  is  that  which  occurs  in  the 
cells  of  the  convoluted  tubules  of  the  cat.  Frozen  sections  stained  with 
Sudan  III  show  an  intense  lipoid  deposit  confined  to  this  portion  of  the 
urinary  system  with  remarkable  strictness.    No  trace  of  lipoid  is  seen  in 
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the  glomeruli  and  where  the  convoluted  passes  into  the  conducting  portion 
of  the  system  of  tubules,  the  lipoid  deposit  ceases  abruptly.  Staining 
with  osmic  acid  yields  a  general  grey-green  colour  of  the  globules, 
and  jet-black  globules  are  few.  Similarly  with  Nile  blue  sulphate,  red 
drops  are  few  and  there  is  little  more  than  a  pale  lilac  coloration  of  the 
convoluted  tubules.  Neutral  fat,  therefore,  is  not  present  in  any  great 
quantity.  It  must  be  allowed  that  lipoid  changes  are  common  in  the 
kidney  of  the  cat,  but,  under  intense  gamma-radiation,  they  are  present  to 
such  an  extent  that  the  tubule  seems  to  be  entirely  composed  of  lipoid. 
In  sections  that  have  passed  through  the  paraffin  process,  the  lacunae 
resulting  from  removal  of  the  alcohol  and  xylol-soluble  constituents  are 
so  numerous  that  the  tissue  is  sieve-like.  In  this  respect  it  resembles 
the  inner  muscular  coat  of  stomach,  but  there  is  no  evidence  that 
vacuolation  in  the  case  of  unstriped  muscle  is  preceded  by  a  lipoid 
change.  No  other  of  the  animals  used  in  this  investigation  have 
manifested  the  same  change,  but  it  may  be  noted  that  the  kidney  of 
a  woman  who  had  had  two  exposures,  each  of  six  hours,  to  5  grm.  of 
EaBr,,  for  carcinoma  of  the  oesophagus  and  died  shortly  afterwards,, 
showed  a  small  degree  of  lipoid  change  in  the  convoluted  tubules. 

In  spite  of  the  fact  that  frog,  rat  and  rabbit  do  not  show  lipoid 
deposit  it  must  not  be  assumed  that  they  present  no  renal  changes.  On 
the  contrary  there  is  considerable  breaking  down  of  the  cytoplasm  of 
the  renal  cells  in  all  the  animals  and  in  them  also  the  convoluted 
tubules  are  the  chief  seat  of  change.  Sometimes  the  cells  are  entirely 
desquamated,  but  if  the  exposure  have  not  been  too  severe,  that  portion 
of  the  cytoplasm  internal  to  the  nucleus  is  broken  down,  and  the  lumen 
of  the  tubule  is  bridged  or  blocked  by  albuminous  material.  The 
nuclei  are  often  fairly  preserved  when  the  general  destruction  of  cells  is 
limited  to  the  inner  portion  of  the  cytoplasm,  but  in  severer  cases 
large  numbers  are  "ghost  "-like  or  may  have  broken  down  into  debris 
or  may  have  disappeared  altogether. 

The  conducting  tubules  do  not  show  very  definite  changes  except  in 
severe  cases ;  in  this  respect,  they  conform  to  the  general  rule  that, 
under  irradiation,  cells  of  which  the  prime  function  is  secretory  suffer 
more  than  cells  of  which  the  prime  function  is  to  line  a  duct.  The  frog 
is  the  only  animal  in  which  changes  of  definite  significance  have  been 
met  with  in  the  glomeruli.  After  prolonged  exposure,  the  glomerular 
tuft  in  the  frog  undergoes  a  conversion — ^partial  or  complete — into  a 
hyaline,  swollen  material  which  recalls  the  lardaceous  change  of  the 
glomerulus  in   man.     At   the   same  time  the  glomerular  space  shows 
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much  homogeneous,  albuminous  coagulum  or  rarely  some  red  blood 
corpuscles.  This  gives  the  impression  of  a  change  affecting  blood- 
vessels and  blood.  The  glomerular  change  in  the  frog  is  accompanied 
by  intense  destruction  of  the  tubular  epithelium.  Frequently  too,  in 
this  animal,  there  are  collections  of  cells  resembling  plasma  cells  in 
the  stroma  of  the  organ  generally ;  nothing  of  like  kind  has  been  met 
with  in  any  of  the  other  animals  that  have  been  examined. 

The  kidneys  of  all  animals  that  have  been  exposed  to  intense  gamma- 
ray  action  are  congested,  and  sometimes  the  glomerular  capillaries  are 
dilated,  but  evidence  of  a.ctual  extravasation  is  rare  other  than  the 
occasional  presence  of  a  red  blood  corpuscle  in  the  glomerular  space. 
Casts  of  any  kind  are  very  rarely  seen,  and  in  the  numerous  cases  in 
which  tubules  are  blocked  it  is  by  the  local  desquamation  and  destruction 
of  the  renal  cells  themselves,  aided  possibly  by  some  serous  exudation 
from  the  neighbouring  capillaries  and  venules. 

Gastro-intestinal  Tract.  —  The  gastro-intestinal  mucosa  shows 
changes  in  all  animals  used  for  investigation.  With  less  severe  ex- 
posures a  certain  amount  of  desquamation  in  the  tubular  glands  of  the 
stomach,  or  an  excessive  mucus-formation  in  the  columnar  epithelium 
of  the  intestine,  is  noted.  With  more  severe  exposures,  extensive 
hgemorrhages,  intense  mucoid  degeneration  and  desquamation  of  gastric 
mucosa  occur,  along  with  sloughing  of  the  intestinal  mucosa. 

Probably  the  haemorrhages  are  primary,  for  hsematemesis  has 
occurred  in  a  man  four  hours  after  the  commencement  of  a  therapeutic 
exposure  to  the  5  grm.  for  recurrent  sarcoma  of  the  inguinal  region. 
Moreover  in  animals,  the  gastric  haemorrhages  are  part  of  a  general 
tendency  to  extravasation,  though,  admittedly,  such  extravasation 
frequently  appears  to  be  most  extensive  in  the  stomach.  Similarly, 
the  excessive  mucus-formation  is  primary ;  it  is  associated  with  the 
formation  of  goblet  cells  in  numbers  so  large  that  it  may  be  difficult  to 
find  a  single  columnar  cell  in  a  section  of  colon.  On  the  other  hand 
the  sloughing  of  intestinal  mucosa  is  certainly  secondary  though  it 
occurs  with  great  rapidity.  It  is  most  marked  in  duodenum  and 
jejunum  but  may  extend  into  ileum  and  patches  of  slough  may  occur 
anywhere  in  the  large  intestine.  The  entire  mucosa  may  be  affected, 
but  it  is  commoner  for  the  tips  of  the  villi  to  be  entirely  denuded  of 
epithelium  (so  that  the  more  or  less  altered  connective  tissue  stroma 
projects  into  the  lumen  of  the  gut)  and  for  remnants  of  the  blind  ends 
of  the  tubular  glands  to  persist  close  to  the  muscularis  mucosae. 

The  connective  tissue  is  often  the  seat  of  a  plasma  cell  infiltration, 
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and  the  fact'that  in  this  tissue  changes  are  less  marked  than  in  the 
secretory  system  so  intimately  incorporated  with  it,  is  always  obvious. 
In  the  stomach  of  the  frog  the  connective  tissue  layer  intervening 
between  the  main  and  mucosal  musculature  may  undergo  a  complete 
mucoid  change,  so  that  it  comes  to  resemble  the  tissue  of  umbilical  cord 
or  a  myxoma  in  its  histological  structure.  In  higher  animals,  prolonged 
exposures,  especially  if  the  animal  have  survived  some  days,  are 
sometimes  associated  with  a  collagenous  condition  of  the  connective 
tissue  similar  to  that  which  characterizes  the  subcutaneous  tissue  in 
the  region  of  a  gamma-ray  burn.  The  changes  occurring  in  the 
muscular  coats  of  stomach  and  intestine  have  already  been  mentioned. 

The  general  effect  of  the  changes  that  have  been  described  above  is 
interesting.  Apart  from  the  haemorrhages,  which  are  only  met  with 
in  very  severe  cases  and  lead  to  the  presence  of  altered  blood  in  the 
intestinal  contents,  the  alteration  of  the  intestinal  mucosa,  together  with 
the  increased  mucus-formation,  leads  to  diarrhoea  (usually  of  an  intensely 
mucous  variety)  so  long  as  the  intestinal  muscles  have  not  become 
damaged  to  such  an  extent  that  they  can  no  longer  urge  forward  the 
contents  of  the  bowel.  Hence  mucous  diarrhoea  is  an  early  result 
of  the  severe  exposures  to  gamma -rays  now  under  consideration. 
But,  when  the  muscular  coats  have  become  so  altered  by  vacuolation 
of  nuclei  and  contractile  material,  by  the  translucent  change  and 
perhaps  by  alterations  in  their  normal  degree  of  basicity  that  their 
normal  peristaltic  contractions  cease,  the  diarrhoea  ceases  also. 
Nevertheless  the  mucus  continues  to  collect  within  the  gut  so  long  as 
there  are  columnar  cells  from  which  it  can  be  formed  and,  therefore, 
at  death,  the  entire  large,  and  much  of  the  small,  intestine  is  filled  to 
a  greater  or  less  extent  with  relatively  clear  mucus  similar  to  that 
forming  the  evacuations  in  mucous  colitis  of  man. 

It  is  noteworthy  that  intestinal  changes  of  like  kind  to  those 
described  above,  but  less  intense,  have  been  found  in  some  cases 
in  Germany,  in  which  death  followed  a  course  of  deep  X-ray  therapy 
for  uterine  fibroids. 

The  Generative  System. — Very  probably,  from  our  knowledge  of  the 
influence  of  X-rays  upon  the  sex  glands,  radium-rays  also  exert  a 
somewhat  similar  influence.  Moreover  from  unpublished  experiments 
of  my  own,  I  have  reason  to  believe  that  small  quantities  of  radium 
enclosed  within  the  rat's  abdomen  for  a  period  of  months  under 
conditions  in  which  the  beta  and  gamma-radiation  is  constantly 
.acting  upon   sex  glands,  lead  to  a   most  profound  degree  of  atrophy. 
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Nevertheless  evidence  that  the  gamma-radiation  from  5  grm.  of  KaBr.^ 
acts  upon  testicle  and  ovary  is  meagre  and  under  any  circumstances 
it  is  not  of  a  gross  kind.  Probably  this  is  largely  to  be  explained  by 
the  short  survival  after  an  exposure  of  some  hours. 

In  the  testicle  of  the  frog  (the  experiments  were  conducted  between 
March  and  May)  I  could  not  find  any  appearances  ascribable  to  the 
action  of  the  radiations,  even  in  animals  that  had  been  exposed  for 
ninety-six  consecutive  hours  or  even  longer.  In  radiated,  as  in  non- 
radiated  animals,  the  cells  at  the  periphery  of  the  tubules  were  ill- 
formed  and  stained  very  faintly,  but  the  sheaf  or  fan-like  masses  of 
spermatozoa  were  intensely  basophil  and  normal  in  shape  and  arrange- 
ment. In  particular  there  was  no  evidence  that  the  spermatozoa  were 
losing  their  intense  avidity  for  the  basophil  dyes.  Nevertheless  the  fact 
that  radium  acts  on  the  spermatozoa  of  the  frog  in  a  physiological 
direction  was  shown  conclusively  by  Hertwig. 

In  rat,  rabbit  and  cat  the  usual  great  variety  in  appearance  of  the 
constituents  of  the  seminal  tubules,  according  to  the  stage  in  spermato- 
genesis, was  noted,  but  in  radiated  animals,  spermatids  or  spermatozoal 
heads  were  sometimes  seen  in  which  the  normal  basophilia  had  given 
way  to  indifferent  staining  or  even  to  oxyphilia.  The  nuclei,  too,  of 
spermatocytes  were  more  faintly  stained  than  usual,  and  showed  a 
greater  tendency  to  chromatolysis  and  disintegration.  Spermatogonia 
still  showed  small  round  nuclei  with  intense  and  diffuse  basophilic 
staining  and  cells  of  Sertoli  their  faintly  stained,  large,  oval  nuclei. 
Spermatoblasts,  with  their  fan-like  groups  of  spermatids  or 
spermatozoal  heads  were  similar  in  non-radiated  or  in  radiated 
animals. 

On  one  point  there  is  certaint}',  and  this  lies  in  the  complete 
cessation  of  mitosis  throughout  the  testicle.  Even  skein-like  arrange- 
ment of  the  nuclear  chromatin  in  prophase  or  metaphase  is  not  seen 
in  frog  or  rat,  though  present  in  rabbit  and  cat.  Such  spermatozoa 
as  were  already  in  existence  within  the  organ  seem  to  have  undergone 
no  greater  visible  change  than  that  which  is  indicated  by  their  occa- 
sional change  in  staining  reaction.  But  spermatogenesis  has  been 
completely  arrested.  Whether  this  arrest  be  temporary  or  permanent 
must  surely  depend  upon  the  length  of  exposure.  Upon  this  point  I 
have  no  evidence,  for  I  have  not  been  able  to  convince  myself  of  any 
difference  in  the  microscopical  appearances  of  the  testicle  dependent 
upon  length  of  exposure  or  survival  after  exposure.  The  point  could 
only  be  settled  satisfactorily  by  means  of  breeding  experiments. 
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The  epididymis  shows  a  well-marked  ciliated  columnar  epithelium, 
the  cilia  being  long  and  the  cytoplasm  of  the  cells  being  scantier  on 
that  side  of  the  nucleus  towards  the  lumen  and  denser  again  just 
beneath  the  cilia.  Within  the  lumen  of  the  tubules  are  spermatozoa, 
in  which  the  staining  of  the  heads  is  usually  less  basophil  than  in  non- 
radiated  animals.  Thus  the  epididymis  of  a  severely  exposed  animal 
cannot  be  differentiated  from  that  of  a  normal  control  except  possibly 
by    the  contents  of  the  tubules. 

In  the  ovary  the  changes  to  be  ascribed  to  the  action  of  the  gamma- 
rays  are  even  less  certain.  Frog's  ovary  is  useless  for  this  purpose.  In 
rat,  and  to  some  extent  also  in  rabbit  and  cat,  the  great  bulk  of  the 
ovary  is  made  up  of  corpora  lutea  in  varying  stages  of  development  and 
in  these  it  is  impossible  to  ascribe  any  particular  appearance  of  cell 
nucleus  or  cytoplasm  to  the  gamma-radiation.  In  the  Graafian  follicles 
and  primordial  ovules  there  is  deficient  staining  and  sometimes  the 
follicles  appear  to  be  the  seat  of  an  accumulation  of  fluid  or  homogeneous 
non-corpuscular  coagulum.  Graafian  follicles  of  good  formation  do  not 
occur  in  the  radiated  animals.  The  ovarian  stroma  shows  no  differences 
from  the  normal. 

The  sex  glands,  therefore,  are  disappointing  in  a  histological  sense 
possibly  by  very  reason  of  their  high  organization.  Be  that  as  it  may, 
there  is  no  doubt  that  parathyroid  and  adrenal,  salivary  glands  and 
pancreas  resemble  the  sex  glands  in  their  failure  to  present  unequivocal 
evidence  of  marked  histological  changes  under  gamma-ray  action ;  the 
same  is  true,  in  large  measure,  of  the  thyroid.  And  yet  from  clinical 
evidence  it  is  certain  in  the  case  of  the  thyroid  body  and  of  the  salivary 
glands,  that  the  organs  are  affected  by  irradiation  and  it  is  at  least 
possible  from  the  evidence  of  altered  enzymic  action  that  the  pancreas 
similarly  undergoes  change.  Indeed,  though  one  is  ready  to  admit  the 
fact  of  wide  variations  in  the  degree  to  which  tissues  manifest  their 
reaction  to  the  intense  bombardment  which  has  been  the  subject  of  the 
present  investigation,  one  is  loth  to  admit  that  any  tissue  can 
remain  entirely  unaffected  and  we  are  ready  to  ascribe  any  absence 
of  recognizable  change  to  the  crudity  of  our  histological  methods. 

The  observations  I  have  brought  before  the  Section  belong  to  a 
special  branch  of  pathology  that  is  now  assuming  a  certain  importance. 
Many  of  the  changes  I  cannot  recall  to  have  seen  under  other  than  con- 
ditions of  irradiation.  From  a  general  point  of  view  it  may  be  added 
that  the  measurements  of  the  spleen  given  above  seem  to  indicate  that 
to  the  already  recognized  atrophy  from  disuse  and  atrophy  from  pressure 
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it  will  now  be  necessary  to  add  atrophy  from  irradiation.  And  in  this 
connexion  the  changes  met  with  after  irradiation  in  normal  bones  and 
testicle,  in  thyroid  of  exophthalmic  goitre,  in  uterine  fibroids  and  in 
certain  kinds  of  new  growths,  whether  malignant  or  non-malignant, 
may  well  be  remembered.  Discussion  of  the  point  would  lead  us  too 
far,  but  I  commend  the  suggestion  to  your  consideration. 


Desceiptiox  of  the  Figukes. 


Fig.  1. 

stomach  of  frog  exposed  to  the  gamma-rays  of  5  grm.  RaBr._.  for  tv.-enty.one 
hours.  Killed  three  days  later.  There  is  intense  vacuolation  in  the  contractile 
material  of  the  inner  muscular  coat.  The  vacuole  may  carry  a  nucleus  within 
it  or  on  its  wall.     Paraffin,  hsematoxylin  and  eosin,  x  200. 


Fig.  2. 

Liver  of  rat  exposed  for  three  hours.  Killed  nine  days  later.  The  cytoplasm 
has  disappeared  almost  entirely  from  the  hepatic  cells,  but  the  altered  nucleus 
and  the  cell  membrane  persist.  The  same  change  is  often  seen  in  malignant  cells 
in  man  after  exposure  to  a  large  quantity  of  radium.  Paraffin,  hsematoxylin 
and  eosin,  x  200. 


Fig.  3. 

Kidney  of  cat  exposed  to  gamma-rays  of  5  grm.  RaBr,  for  sixty-four  hours 
discontinuousl)'.  (Correction  for  distance  in  order  to  compare  with  Figs.  1,  2, 
and  4  yields  an  eSective  exposure  of  thirteen  hours.)  Died  on  the  eighteenth 
day  after  first  and  eleventh  day  after  last  exposure.  The  cells  of  the  convoluted 
tubules  show  numerous  vacuoles  representing  the  former  situation  of  lipoid 
globules.  The  glomerulus  (left)  and  a  conducting  tubule  (bottom)  show  a 
complete  absence  of  vacuolation.     Paraffin,  hsematoxylin  and  eosin,  x   200. 


Fig.  4. 

Colon  of  rat  expo.sed  for  three  hours.  Killed  nine  days  later.  To  show  the 
great  formation  of  mucus.  The  columnar  cells  of  the  tubular  glands  are  almost 
universally  converted  into  goblet  cells.     Paraffin,  hfematoxylin  and  eosin,  x  200. 
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PEESIDENT'S   ADDEESS : 

Some    Aspects    of    Mental    Hygiene.^ 

By  E.  Earquhar  Buzzard,  M.D.,  E.K.C.P. 

The  occupation  of  a  presidential  chair  by  one  to  whom  the 
experience  is  new  and  unexpected  cannot  fail  to  have  serious  conse- 
quences on  the  mental  attitude  of  the  occupant.  His  sense  of  inferiority 
is  unpleasantly  aroused  by  looking  back  at  the  names  of  his  predecessors 
in  office,  while  his  sense  of  reverence  for  presidents  in  general,  a  habit 
of  mind  which  has  grown  with  increasing  years,  is  in  danger  of 
destruction.  My  pride  in  the  honour  which  has  been  bestowed  upon 
me  is  justly  tempered  by  the  knowledge  that  I  owe  my  position,  not  to 
individual  merit  nor  to  eminence  in  psychiatry,  but  to  the  graceful  and 
generous  tribute  paid  from  time  to  time  by  the  members  of  this  Section 
of  the  Royal  Society  of  Medicine  to  their  neurological  brethren.  This 
symbol  of  the  cordial  relationship  between  psychiatrists  and  neurologists 
is  peculiarly  happy  in  its  appearance  at  the  present  moment.  The 
borderland  which  separates  and  yet  unites  our  respective  territories 
has  for  some  years  past  been  the  scene  of  an  invasion  by  a  somewhat 
heterogeneous  multitude  of  students,  the  large  majority  of  whom  claim 
to  be  disciples  of  Freud  and  Jung.  These  invaders  have  not  sprung 
only  from  the  ranks  of  psychiatry  and  neurology,  but  in  many  instances 
have  wandered  from  more  distant  realms  of  medicine  and  of  science. 
As  was  inevitable  in  an  unorganized  movement  of  this  kind,  those 
taking  part  in  it  have  not  all  been  equally  well  armed.  Some  have 
lacked  sufficient  training  in  psychiatry  and  neurology,  while  others 
have  been  deficient  in  the  critical  faculty  and  the  sense  of  proportion 
so  necessary  to  scientific  campaigns.     It  was  equally  inevitable,  perhaps. 

'  At  a  meeting  of  the  Section,  held  November  9,  1920. 
F — PS    1 
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fortunate,  that  such  an  invasion  should  be  neither  peaceful  nor  silent. 
There  have  been  pitched  battles  between  the  immigrants  and  those 
who  considered  themselves  to  be  in  possession.  There  have  been  noisy 
and  unseemly  squabbles  among  the  new  inhabitants,  and  this  turmoil 
has  been  going  on  in  the  midst  of  an  international  and  social  upheaval 
which  has  brought  into  relief,  perhaps  as  never  before,  the  strength  and 
the  weakness  of  the  human  mind,  its  success  and  its  failure  in  adapting 
itself  to  strange  and  distressful  circumstances.  It  is  not  to  be  wondered 
at  that  while  the  storm  provided  an  immense  amount  of  material  for 
study  it  created  an  atmosphere  unsuited  for  well-considered  judgments. 
The  last  year  or  two  have,  however,  given  us  some  leisure  in  which  to 
review  the  origin,  the  progress,  and  the  results  of  the  new  movement 
in  psychology.  I  do  not  propose  to  enter  upon  a  discussion  of  the  merits 
or  defects  of  our  modern  psychopathology  and  psychotherapy.  In  the 
first  place  I  shall  summarize  shortly  our  present  position  ;  in  the  second 
I  shall  consider  how  to  use  what  is  best  and  most  firmly  established  of 
our  knowledge,  old  and  new,  of  psychological  processes  for  the  advance- 
ment of  mental  hygiene.  In  fulfilling  my  first  purpose  I  shall  be 
dogmatic.  My  opinions  will  not  be  acceptable  to  everybody,  although 
they  probably  represent  more  or  less  accurately  the  views  of  many 
psychiatrists  and  neurologists. 

Value  of  Psycho-analysis. 

Psycho-analysis  is  essentially  a  method  of  scientific  clinical  investi- 
gation, and  like  all  other  methods  of  scientific  investigation  it  requires 
in  the  investigator  a  trained  and  critical  mind,  and  in  the  investigated 
subject  a  degree  of  intelligence  rather  above  than  below  the  average, 
if  the  results  obtained  are  to  be  of  value.  As  Dr.  Henry  Head  has 
repeatedly  insisted,  it  is  impossible  to  investigate  the  problems  of 
sensation  on  subjects  of  low  intelligence.  The  information  obtained 
from  such  an  investigation  may  be  useful  for  the  purpose  of  diagnosis 
and  treatment,  but  should  not  be  utilized  for  the  construction  of  general 
principles. 

Psycho-analysis  is  as  necessary  for  the  study  of  psychiatry  as 
accurate  and  patient  history-taking  is  necessary  for  the  elucidation 
of  medical  problems  of  organic  origin.  Psycho-analysis  is  not  essentiallj^ 
a  therapeutical  measure.  In  certain  cases  it  has  a  remedial  value, 
either  because  it  assists  an  intelligent  patient  to  understand  better, 
and  therefore  to  deal  better  with,  his  mental  disorder,  or  because  it 
establishes    a    relationship    of    confidence    between    the    doctor    and 
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patient  which  is  helpful  to  the  latter  and  which  is  the  fundamental 
requirement  in  all  successful  psychotherapy.  Psycho-analysis  as  a 
method  of  investigation  has  been  the  means  of  establishing  a  number 
of  truths  and  principles  which  are  of  great  importance  in  the  study  of 
psychiatry.  As  Bernard  Hart  has  recently  stated,  in  terms  which  can 
hardly  be  improved  upon  : — 

"  A  great  number  of  Freud's  conceptions  have  withstood  all  the  tests  that 
can  be  applied  to  them,  and  it  is  not  too  much  to  say  that  they  are  now  firmly 
incorporated  in  the  structure  of  our  knowledge.  How  far  other  sections  of  his 
teaching  are  sound  cannot  yet  be  decided  with  certainty,  but  they  are  at  least 
worthy  of  careful  scientific  investigation  free  from  the  dust  of  conventional 
prejudice.  It  is  certain  that  Freud's  work  has  opened  a  new  era  in  psychology 
and  psychopathology,  and  his  introduction  of  the  dynamic  point  of  view— the 
conception  of  mental  processes  as  the  resultant  of  the  action  and  interaction 
of  great  instinctive  forces — has  fertilized  immeasurably  the  arid  field  of  the  old 
academic  psychology."  ^ 

In  claiming  for  Freud's  work  the  opening  of  a  new  era  in  psychology 
Dr.  Hart  has  not  gone  one  step  too  far,  although  he  is  careful  to  reserve 
judgment  on  the  merits  of  many  conceptions  which  have  rapidly 
followed  the  inauguration  of  that  era.  Psychotherapy  is  a  convenient 
name  applicable  to  all  forms  of  treatment  which  depend  on  education, 
persuasion  or  suggestion,  and  not  on  physical  or  chemical  influences, 
for  their  success.  Although  psychotherapy  has  been  used  by  the 
medical  profession  for  many  generations,  it  has  been  recognized  as  a 
special  method  of  treatment  based  on  certain  principles  only  within 
recent  years.  Its  value  in  dealing  with  a  large  number  of  mental 
disorders  can  hardly  be  overstated,  and  it  is  for  the  future  to  determine 
the  limits  of  its  usefulness. 

Present  Position  of  Psychotherapy. 

The  present  position  of  psychotherapy,  as  well  as  the  diseases  from 
which  it  suffers — if  a  remedy  can  be  the  subject  of  disease — were 
admirably  described  by  Dr.  T.  A.  Koss  in  opening  the  discussion  at  the 
Cambridge  meeting  of  the  British  Medical  Association  this  year,'  and 
I  cannot  refrain  from  endorsing  his  eloquent  plea  for  the  establishment 
of  a  more  friendly  spirit  among  those  who  practise  and  put  their  faith 
in  different  methods.  If  this  brief  description  of  our  present  position  in 
regard    to    psychopathology    and    psychotherapy    is    accepted,    we    are 

'  Brit.  Med.  Journ.,  1920,  ii,  pp.  623,  624. 
2  Ibid.,  1920,  ii,  p.  619. 
F — PS   la 
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justified  in  hoping  for  a  great  advance  in  the  practice  of  mental  hygiene 
in  the  not  very  distant  future.  I  would  include  under  this  term  all 
measures  vi^hich  aim  at  the  prevention  of  mental  disorders,  whether 
they  are  in  the  nature  of  neuroses,  psychoneuroses,  or  psychoses. 

Mental  hygiene  as  a  branch  of  medical  science  has  been  a  miserable, 
neglected,  and  stunted  plant,  difficult  to  keep  alive  and  still  more 
difficult  to  rear,  but  it  has  a  brighter  future  now  that  we  are  beginning 
to  realize  what  it  has  lacked  and  to  supply  the  necessary  material 
for  its  development.  It  has  always  been  the  same  in  medicine. 
Hygiene  in  respect  to  tuberculosis  was  primitive  and  ignorant  until  the 
discovery  of  the  tubercle  bacillus.  The  prevention  of  sepsis  was  devoid 
of  principles  until  the  work  of  Pasteur  and  Lister  paved  the  way. 
But  if  mental  hygiene  is  to  grow  and  to  become  robust  the  soil  must 
be  prepared,  a  congenial  atmosphere  created,  and  sufficient  labour  and 
material  provided. 

Origin  of  "  Nerves." 

Let  me  turn  your  attention  to  some  of  the  weeds  which  have 
choked  the  plant  we  would  see  flourish.  To  my  mind  the  strongest  and 
most  obnoxious  is  one  which  was  sown  in  ignorance  and  has  been 
nourished  on  fear.  I  refer  to  the  fallacious  belief,  deeply  implanted  in 
the  public  mind  and  awaiting  a  long-delayed  eradication  by  our  pro- 
fession, that  so-called  functional  nervous  disorders  or  "  nerves"  are  not 
mental  disorders.  Surely  the  time  has  come  to  discard  a  verbal  quibble 
which  is  unworthy  of  a  scientific  profession.  There  are  signs  in  the 
air  which  lead  me  to  think  that  unless  we  take  this  step  ourselves  the 
weed  will  be  uprooted  before  our  eyes  by  force  of  public  opinion.  But 
if  we  ourselves  eradicate  this  weed  we  shall,  in  the  first  place,  be  able 
to  speak  quite  as  frankly  about  mental  disorders  as  about  gastric 
disorders,  and  to  discuss  psychotherapy  as  freely  as  we  do  diet.  If  we 
recognize,  and  cause  to  be  recognized,  that  there  are  all  degrees  and 
kinds  of  mental  disorders,  we  shall  gradually  but  surely  break  down  the 
barrier  which  at  present  separates  "  nerves  "  from  insanity,  and  which 
preserves  for  the  latter  the  position  of  a  mysterious  and  malign  ogre 
lurking  in  the  background  and  ready  to  pounce  upon  its  victims  from  an 
unseen  world.  No  harm  is  or  ever  can  be  done  by  dispelling  ignorance 
or  clearing  up  mystery.  The  fear  of  insanity,  the  fear  of  the  unknown, 
the  fear  of  something  coming  on  them  without  provocation  and  finding 
them  defenceless,  haunts  a  multitude  of  patients  and  prevents  that 
peace  of  mind  which  is  the  first  essential  in  restoring  their  "nerves." 
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Tell  them  that  their  symptoms  are  mental,  that  they  have  long  suffered 
from  a  disorder  of  mind  and  familiarity  will  breed  contempt  in  place  of 
unspoken  fear.  By  so  doing  you  will  remove  the  feeling  of  defencelessness, 
and  promote  a  confidence  that  the  condition  is  understood  and  that  your 
treatment  is  not  based  on  a  wrong  diagnosis.  It  is  useless  to  tell  a 
patient  who  is  obsessed  by  the  fear  of  insanity  that  he  is  only  suffering 
from  "  nerves."  In  nine  cases  out  of  ten  he  will  suspect  either  that 
you  are  deceiving  him  or  that  you  are  ignorant.  Let  him  see  that  you 
recognize  his  symptoms  as  mental,  and  he  will  leave  the  treatment  in 
your  hands. 

Needless  to  say,  what  I  have  here  outlined  is  not  sufficient.  It  is 
necessary  to  explain  that  what  you  mean  by  mental  disorders  are  of 
everyday  occurrence  and  in  everyone's  experience.  You  will  instance 
the  fact  that  you  may  suffer  from  an  obsession  which  is  dispelled  by  a 
night's  sleep  or  by  talking  to  a  sympathetic  friend  ;  that  such  an  occur- 
rence is  not  a  question  of  nerves,  but  illustrates  a  transient  disorder  of 
mind.  Moreover,  you  must  explain  that  although  symptoms  are  mental 
they  are  not  necessarily  of  mental  origin.  They  may  be  due  to  other, 
more  physical,  causes,  or  to  a  combination  of  both.  For  this  reason  it 
is  necessary  to  make  both  a  physical  and  psychical  examination,  the 
latter  perhaps  including  a  careful  investigation  of  the  patient's  past  and 
present  reactions  to  circumstances  and  environment.  In  these  days 
you  will  hardly  need  to  emphasize  the  fact  that  the  condition  of  the 
teeth,  of  the  lower  bowel,  or  of  the  ductless  glands  may  play  a  part, 
even  if  a  subordinate  one,  in  the  production  of  mental  disorder.  It  will 
take  years  before  public  opinion  accepts  the  idea  that  mental  disorders 
are  among  the  commonest  of  ills  and  that  we  all  suffer  from  them  in  a 
greater  or  less  degree.  But  once  insanity  or  madness  is  generally 
regarded  only  as  an  advanced  form  of  mental  disorder  and  not  as  an 
independent  monster  without  relationship  to  other  conditions,  it  will 
lose  much  of  its  frightfulness. 

The  theme  I  have  entered  upon  could  be  pursued  in  many  directions, 
but  I  can  safely  leave  the  trail  to  be  followed  by  my  audience.  I  am 
only  concerned  really  with  the  plea  that  we  should  get  rid  of  false  terms 
such  as  "nervous"  disorders  when  we  mean  "mental"  disorders,  and 
so  clear  the  ground  of  the  chief  obstacle  to  rational  mental  hygiene. 
May  I  add  that  I  am  not  preaching  what  I  do  not  practise,  and  that  I 
have  seen  no  reason  to  regret  the  introduction  of  the  word  "  mental " 
to  patients  when  I  have  had  the  time  to  explain  precisely  what  meaning 
I  attach  to  it.  In  fact,  it  is  a  very  necessary  preliminary  to  the  initiation 
of  a  course  of  psychotherapy. 
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Confusion  of  Ethical  and  Physiological  Issues. 

My  next  weed  must  be  treated  with  more  tenderness  and  respect. 
It  has  intimate  relations  with  our  plant  and  would  almost  appear  to 
to  grow  on  the  same  stem.  Nevertheless  it  needs  pruning  and  checking 
in  certain  directions  if  the  sap  of  scientific  hygiene  is  to  be  preserved. 
As  there  is  difficulty  in  distinguishing  the  leaves  of  a  tree  from  the  ivy 
creeping  over  its  branches,  so  is  there  confusion  in  mental  hygiene 
between  physiological  and  ethical  issues,  or — as  I  am  in  the  habit  of 
putting  it  to  patients — between  medicine  and  morality.  Ethical 
doctrines  based  on  religion  are,  speaking  generally  and  in  view  of  their 
antiquity,  surprisingly  useful  in  mental  hygiene,  but  they  need  revision 
in  certain  particulars.  The  whole  subject  is  too  vast  to  admit  of  full 
discussion  here,  but  I  can  make  my  meaning  clear  by  an  example  which 
must  be  familiar  to  all  of  you. 

A  woman  is  beset  by  a  fear  or  an  anxiety  or  a  sorrow — it  does  not  naatter 
which — but  it  is  one  which,  according  to  her  ethical  upbringing,  she  must 
harbour  in  silence.  She  determines  to  suppress  it  and,  again  in  accordance 
with  her  ethics,  seeks  success  by  throwing  all  her  energies  into  some  pursuit. 
Ignorant  of  physiological  or  psychological  principles,  she  is  surprised  sooner 
or  later  to  find  herself  beaten,  and  in  the  moment  of  defeat,  when  emotional 
reaction  can  no  longer  be  restrained,  she  cries,  "  To  think  that  I — I  who 
always  despised  women  with  nerves — should  come  to  this  !  " 

Such  a  commonplace  story  illustrates  two  points  of  importance  in 
relation  to  mental  hygiene.  In  the  first  place,  the  patient  has  been 
brought  up  in  ignorance  of  the  fact  that  the  mind,  like  the  body,  can  be 
exhausted,  and  that  an  individual's  endurance  is  a  variable  quantity 
determined  by  more  than  one  factor.  According  to  her  ethical  doctrine 
the  success  of  her  enterprise  merely  depended  on  the  strength  of  her 
will.  In  the  second  place  her  piteous  cry  revealed  the  critical  attitude 
of  mind  which,  as  a  healthy  person,  she  had  always  cherished  towards 
those  whom  she  had  regarded  as  of  inferior  moral  fibre.  If  her  heart 
had  become  dilated  as  the  result  of  prolonged  and  over-strenuous 
exercise  there  would  have  been  no  self-reproach.  She  would  have  gone 
to  bed  and  received  the  visits  of  her  friends  with  complacence  and 
without  a  suspicion  of  shame.  There  must  be  something  wrong  with 
the  training  of  youth  if  a  story  such  as  this  is  of  everyday  occurrence, 
and  mental  hygiene  will  not  flourish  in  an  atmosphere  containing  so 
much  ignorance  of  psychological  principles  and  so  little  charitable  dis- 
crimination between  medical  and  moral  factors. 
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Creation    of   Environment    for    Advancement    of 
Mental    Hygiene. 

So  far  I  have  been  concerned  with  two  measures  which  appear  to  be 
essential  in  creating  a  healthy  environment  for  the  growth  of  mental 
hygiene.  They  may  be  summarized  in  very  few  words.  Disorders  of 
mind  should  be  generally  recognized  as  such,  and  the  moral  stigmata 
attaching  to  them  should  be  dissipated.  Such  favourable  conditions 
can  only  be  created  by  the  influence  of  the  rank  and  file  of  the  medical 
profession  on  the  public.  The  time  is  ripe  for  a  peaceful  revolution  of 
this  kind.  Both  the  profession  and  the  public  are  more  interested  in 
psychological  problems  than  ever  before,  and  it  only  requires  concerted 
and  carefully  considered  action  to  direct  this  interest  along  healthy  and 
beneficent  lines.  So  far  the  increased  interest  in  the  mental  side  of  our 
professional  work  has  been  reflected  officially  by  the  establishment  of 
diplomas  in  psychological  medicine,  a  step  which  should  lead  to  valuable 
results  by  securing  for  this  wide  field  of  research  a  sufficiency  of  skilled 
labour. 

But,  personally,  I  do  not  want  to  see  psychological  medicine  a  special 
branch  of  a  student's  curriculum  necessitating  a  three  months'  course  in 
a  special  department.  The  student  has  more  than  enough  to  bear  in 
the  matter  of  special  departments  already.  He  need  not  be  made 
familiar  with  all  the  writings,  all  the  conceptions  of  Freud,  Jung,  or 
the  older  psychiatrists.  He  should  learn  from  any  or  all  of  his  medical 
teachers  how  to  recognize,  how  to  investigate,  and  the  broad  principles 
of  treating,  cases  of  mental  disorder.  Patients  suffering  from  minor 
mental  maladies  will  form  the  bulk  of  his  practice  when  he  is  qualified, 
and,  since  mental  hygiene  is  concerned  principally  with  the  young,  the 
general  practitioner  of  the  future  must  be  responsible  for  its  success. 
He  cannot  depute  these  responsibilities  to  a  medical  officer  of  health 
appointed  by  municipal  authorities.  He  alone  can  detect  which  child 
in  a  family  is  finding  difficulty  in  adaptation  to  the  realities  of  life  or  to 
environment.  He  only  can  decide  whether  a  threatening  neurosis  or 
an  incipient  regression  is  due  more  to  inherent  defects  in  the  child  or 
to  external  causes.  His  treatment  will  need  to  be  directed  as  often  to 
the  parents  as  to  their  offspring  if  he  is  to  be  successful  in  preserving 
the  mental  health  of  the  latter. 

Five-and-twenty  years  ago  a  student  was  taught  to  distinguish 
between  organic  disease  and  functional  disorder  in  his  patients.  The 
diagnosis  of  organic  disease  was  followed  by  a  discussion  on  the  aetiology 
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and  pathology  of  the  condition,  and  the  student  was  able  to  watch  the 
effects  of  an  elaborate  regimen  of  treatment  to  its  appropriate  or  in- 
appropriate termination.  The  diagnosis  of  a  functional  disorder,  really 
a  mental  disorder  but  not  so  called,  evoked  no  comparable  consequences. 
The  page  reserved  for  aetiology  and  pathology  remained  blank,  and  the 
treatment  was  either  purely  physical  or  consisted  of  a  few  mild 
exhortations. 

"  You  have  no  organic  disease  ;  you  must  not  worry  ;  you  will  recover  in 
time  ;  you  must  take  plenty  of  exercise  and  have  plenty  of  fresh  air  and  good 
food." 

This  was  generally  accompanied  by  a  good  strong  strychnine-containing 
tonic,  which  possibly  stimulated  an  already  exhausted  patient  to  further 
unguided  efforts  on  entirely  unsuitable  lines. 

Recent  acquisitions  to  our  knowledge  of  psychopathology  should 
have  sufficed  to  make  the  methods  I  have  described  so  crudely  unrecog- 
nizable to  the  student  of  the  present  day.  Still  more  do  they  encourage 
the  hope  that  the  number  of  victims  of  mental  disorder  may  be  appre- 
ciably diminished  if  modern  principles  of  psychical  investigation  and 
psychotherapy  are  incorporated  in  general  medical  knowledge  and  do 
not  remain  the  monopoly  of  a  few  specialists.  The  trend  of  events  in 
our  science  always  follows  much  the  same  lines.  As  soon  as  much 
knowledge  has  been  acquired  in  any  particular  branch  our  thoughts 
are  inevitably  switched  to  the  prevention  rather  than  to  the  curative 
aspects  of  the  problems  involved.  We  are  still  seeking  cures  for  cancer 
because  we  know  so  little  about  its  causation.  We  are  far  more 
interested  in  the  prevention  than  the  cure  of  sepsis.  Our  profession 
has  of  recent  years  become  more  and  more  interested  in  the  recognition 
of  early  signs  of  disease,  or,  rather,  the  signs  of  disordered  function 
which  precede  structural  changes.  It  is  not  too  much  to  say  that 
psychiatry  can  now  join  in  this  general  pursuit  and  so  promote  the 
growth  of  mental  hygiene. 

Multiple  Factors  in  Mental  Hygiene. 

It  may  seem  a  far  cry  from  the  nightmare  of  a  child  who  has  supped 
not  wisely  but  too  well  to  the  hallucinations  of  an  asylum  patient,  and 
to  put  these  two  mental  disorders  in  the  same  category  might  seem  to 
be  a  bit  of  extravagance  worthy  only  of  a  fanatic.  But  this  nightmare 
incident  illustrates  well  the 'tendency  we  all  suffer  from  in  greater  or 
less  degree  to  unify  our  pathogenesis.     We  like  to  think  the  nightmare 
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was  due  to  indigestion.  It  saves  trouble,  and  the  responsibility  for 
preventing  further  nightmares  may  safely  be  left  to  the  mother. 
There  must,  however,  have  been  at  least  tvi^o  other  factors  in  the  pro- 
duction of  the  nightmare.  There  was  the  inherent  constitutional  factor 
which  caused  that  child  to  have  a  nightmare,  although  his  brother, 
after  consuming  the  same  supper,  slept  undisturbed.  There  was  the 
psychological  content  of  the  child's  mind  which  determined  the  nature 
of  the  dream  and  the  emotional  disturbance  associated  with  it.  The 
most  profound  sceptic  of  modern  psychology  will  not  ask  us  to  believe 
that  the  story  of  a  dream  is  a  bolt  from  the  blue,  or  that  it  is  more 
intimately  related  to  the  content  of  the  dreamer's  stomach  than  to  that 
of  his  mind.  The  supper  was  undoubtedly  important  and  may  be 
allotted  the  chief  share  of  guilt,  but  the  other  factors  are  not  to  be 
neglected  if  the  study  of  mental  hygiene  in  relation  to  children  is  to 
yield  fruit.  The  asylum  patient  suffers  from  hallucinations.  Shall  we 
be  content  to  say  that  he  does  so  because  he  is  mad  ?  Or  shall  we  look 
forward  to  the  time  when  the  reason  for  his  suffering  and  the  factor 
which  determined  the  nature  of  his  hallucinations  are  revealed  to  us  ? 
Looked  at  in  this  light,  the  problem  of  the  nursery  and  that  of  the 
asylum  are  not  so  far  separated. 

The  multiplicity  of  factors  is  a  doctrine  which  as  teachers  we  should 
keep  constantly  before  the  minds  of  our  students.  As  practitioners  our 
success  depends  on  its  observance  whatever  branch  of  medicine 
engages  our  interest.  There  can  be  no  doubt  that  the  study  of  epilepsy,, 
for  instance,  has  suffered  much  in  the  past  from  ignoring  the  psycho- 
logical factor,  although  I  should  be  very  reluctant  to  subscribe  to  the 
view  that  the  disease  is  purely  psychopathic.  Important  as  it  is  to  bear 
in  mind  the  doctrine  of  multiple  factors  in  general  medicine,  it  must 
never  be  forgotten  in  mental  hygiene.  We  are  too  apt  to  say  of  a 
patient  suffering  from  a  psychosis  :  "  What  can  you  expect?  Look  at 
his  family  history."  Granted  that  the  inherent  factor  has  been  pre- 
dominant, is  it  not  possible  that  a  far-seeing  mental  hygiene  might  have 
so  dealt  with  other  factors  that  a  serious  disorder  could  have  been 
averted  ?  It  is  impossible  not  to  sympathize  with  those  who  hold  that 
psychotherapy  plays  only  an  unimportant  part  in  the  treatment  of  a  full- 
grown  psychosis,  but  this  attitude  is  very  different  from  believing  that 
it  cannot  be  useful  as  a  preventive  measure  at  a  more  embryonic 
stage.  Endeavour  to  imagine  the  terror  which  must  be  constantly 
present  in  the  minds  of  many  sane  persons  who  are  members  of  a 
mentally  unstable  family.     Is  it  difficult   to  realize  what  comfort   they 
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would  derive  from  a  belief  that  heritage  is  not  the  only  factor  to  be 
reckoned  with,  and  that  medical  learning  was  capable  of  recognizing 
and  assessing  the  other  factors,  so  that  the  long-dreaded  calamity  might 
be  avoided  ?  I  have  a  shrewd  suspicion  that  the  advice  in  such  cases 
to  avoid  over-strain  and  to  keep  the  body  healthy  does  not  quite  meet 
all  requirements.  Are  there  not  unavoidable  difficulties  to  be  faced  in 
everyone's  life,  and  are  we  not  already  in  a  position  to  advise  how  they 
may  best  be  dealt  with  ? 

Value  of  Best  and  Thought. 

Before  leaving  the  professional  aspects  of  mental  hygiene,  and  lest  I 
should  be  accused  of  a  marked  bias  in  favour  of  modern  psycho- 
therapy in  the  prevention  and  treatment  of  mental  disorders,  let  me 
say  a  word  on  the  question  of  rest.  There  is  no  doubt  in  my  mind 
that  the  invaders  of  our  borderland  have  unduly  minimized  the 
importance  of  rest  as  a  physiological  essential  in  the  prevention  and 
cure  of  the  psychoneuroses.  Rest  and  sleep  must,  to  the  end  of  the 
chapter,  be  necessary  in  treating  a  condition  of  exhaustion,  however  the 
latter  is  produced.  It  is  contended  that  with  simple  fatigue,  uncom- 
plicated by  an  anxiety  state,  sleep  is  undisturbed  and  refreshing. 
But  it  must  be  remembered  that  fatigue  of  itself  may  convert  potential 
anxieties  into  active  anxieties  by  reason  of  that  loss  of  sense  of  per- 
spective and  of  proportion  by  which  it  is  almost  invariably  accom- 
panied. In  this  way  insomnia  and  disturbed  sleep  are  brought  about 
and  a  vicious  circle  established.  This  is  a  matter  of  everyday 
experience,  and  one  which  must  not  be  lost  sight  of  in  any  system  of 
mental  hygiene. 

There  is  another  aspect  of  mental  hygiene  on  which  I  would  like 
to  touch,  but  which  should  perhaps  be  addressed  to  educational 
authorities  rather  than  to  yourselves.  The  chief  function  of  the  mind 
is  thinking,  and  it  is  doubtful  whether  an  organ  can  retain  its 
maximal  health  if  its  function  is  not  adequately  exercised.  But 
exercise  must  be  guided  and  trained,  especially  in  the  young,  if  it  is 
to  attain  its  object.  A  game  of  cricket  in  which  the  participants  are 
ignorant  of  the  rules  and  uninspired  by  any  keenness  is  worse,  as 
an  educational  exercise,  than  no  game  at  all.  Is  thinking  a  function 
which  needs  no  practice,  no  training '?  Hughlings  Jackson,  whose 
contributions  to  psychopathology,  in  advance  of  his  time  like  most  of 
his  work,  have  been  revived  and  admirably  presented  to  us  by  Dr. 
Maurice  Nicoll,  in  a  recent  article  on  "  Regression,"  was  in  the  habit  of 
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exhorting  his  house  physicians  to  set  aside  some  portion  of  the  day  or 
night  to  thinking.  He  advised  us  to  choose  some  question  which  had 
been  raised  in  the  course  of  the  day,  to  allow  our  powers  of  association 
to  assert  themselves,  and  to  jot  down  the  resulting  ideas  in  a  note-book. 
In  other  words,  he  stimulated  us  to  look  at  each  question  from  many 
points  of  view,  and  to  give  it  as  many  and  as  various  attachments  as 
possible.  The  value  of  forming  such  a  habit  can  hardly  be  denied,  and 
its  more  general  adoption  might  prove  to  be  a  powerful  preservative  of 
mental  health.  This  memory  has  been  revived  by  references  in  recent 
literature  to  the  beneficial  results  attributed  to  conversational  re- 
education. It  is  contended  that  this  form  of  psychotherapy  relieves 
a  patient's  mental  suffering  by  introducing  to  him  other  aspects  of  a 
conflict  which  have  hitherto  escaped  his  notice.  The  same  principle 
is  concerned  in  the  commonplace  experience  of  talking  our  troubles  over 
with  a  sympathetic  friend  who,  without  adding  to  our  knowledge, 
reveals  them  in  different  lights.  If  this  hypothesis  can  be  supported, 
is  it  not  to  be  inferred  that  the  ability  to  look  at  difficulties  from  many 
points  of  view  is  an  asset  of  some  value  in  the  maintenance  of  mental 
health  ?  Is  it  not  equally  justifiable  to  assume  that  this  ability  must 
to  a  large  extent  be  a  matter  of  training  in  our  earlier  days  ? 

My  recollection  of  school  days  may  not  be  rehable,  but  this  principle, 
if  my  memory  serves  me  right,  did  not  govern  our  education.  We  had 
little  time  allowed  for  thinking,  no  instruction  in  thinking,  and  no 
encouragement  to  cultivate  the  art  for  ourselves.  There  was  an 
atmosphere  of  rigidity  m  regard  to  what  might  be  controversial  subjects 
in  unfettered  minds  and  a  thing  either  was  or  was  not  the  right  thing 
to  do.  I  can  well  remember  the  surprise  experienced  on  leaving  school 
in  relation  to  matters  of  conduct  and  to  opinions  about  individuals. 
The  atmosphere  had  changed  and  questions  previously  regarded  as 
finally  settled  were  found  to  be  worthy  of  discussion.  Individuals  were 
no  longer  pigeon-holed  in  this  or  that  category  ;  some  with  a  wholly 
undesirable  reputation  had  reluctantly  to  be  conceded  one  or  more  f^ood 
qualities.  It  may  be  that  the  somewhat  narrow  attitude  of  mind 
engendered  by  school  life  was  adequately  corrected  by  subsequent 
influences,  but  it  is  hard  to  believe  there  is  no  room  for  more 
systematized  education  in  wide  thinking  at  that  period  of  life  when  the 
mind  is  most  impressionable  and  most  ready  to  form  habits  of  permanent 
value.  According  to  our  newspapers  the  education  of  the  working-class 
children  has  again  this  narrow  outlook  with  a  socialistic  bias,  and  is 
indifferent  to  other  points  of  view.     This  being  so,  it  should  not  cause 
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surprise  if  they  experience  mental  and  other  conflicts  in  later  life. 
This  is  not  altogether  a  frivolous  utterance  on  my  part.  It  can  hardly 
be  disputed  that  a  large  factor  in  present-day  social  unrest  is  of 
psychological  origin,  and  that  broader  education  on  the  lines  I  have 
just  indicated  would  not  only  serve  mental  but  social  hygiene. 

Summary  and  Conclusion. 

There  are  other  aspects  of  mental  hygiene  concerned  with  schools 
and  education,  especially  in  relation  to  hours  of  sleep  and  work,  but 
these  have  received  attention  elsewhere,  and  I  will  not  detain  you  with 
them  now.  Having  trespassed  on  territory  where  I  have  no  authority 
I  will  be  content  with  the  inroad  I  have  made  and  retrace  my  steps. 
To  recapitulate,  mental  hygiene  is  a  young  plant  worth  cultivating  and 
full  of  promise.  Its  growth  must  be  promoted  :  (1)  By  no  longer 
misnaming  mental  disorders  as  nervous.  It  is  perhaps  time  to  be 
courageous  and  to  call  institutions  hospitals  or  clinics  for  minor  mental 
disorders  in  preference  to  functional  nervous  disorders ;  (2)  by  getting 
rid  of  the  confusion  between  ethical  and  medical  principles  as  they 
affect  health  ;  (3)  by  teaching  elementary  principles  of  psychopathology 
and  psychotherapy  to  students  in  order  that  the  general  practitioner 
may  take  a  prominent  part  in  maintaining  the  mental  health  of 
individuals  ;  these  subjects,  being  more  important  than  much  that  the 
student  is  called  upon  to  know,  should  be  introduced  into  the  syllabus 
for  examinations  and  questions  set  upon  them  ;  (4)  by  obtaining  general 
recognition  for  the  multiplicity  of  factors  concerned  in  producing 
mental  as  well  as  other  disorders;  (5)  by  giving  due  prominence  to 
fatigue  as  a  factor  in  psychopathology  and  to  rest  m  psychotherapy ; 
(6)  by  encouraging  education  in  thinking  as  an  important  preventive 
measure. 

I  am  conscious  that  I  have  displayed  my  admiration  for,  and  belief 
in,  much  of  the  newer  psychotherapy,  but  I  am  not  really  unmindful 
of  what  has  gone  before.  The  present  condition  of  psychiatry  and 
of  mental  hygiene — immature  as  it  is,  but  full  of  promise  for  the 
future — could  not  have  been  reached  without  the  mass  of  invaluable 
research  undertaken  and  carried  out  in  the  past  by  many  great  workers 
in  this  department  of  medicine.  If  a  flood  of  light  has  been  thrown 
on  the  results  of  their  labours  by  a  later  generation  let  us  bear  witness 
to  the  fact  that  it  only  adds  a  brighter  lustre  to  their  names. 


\^ 
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Moral   Imbecility/ 
By  A.  F.  Tredgold,  M.D.,  F.Pi.S.Ed. 

I  BRING  this  subject  before  you  for  two  reasons.  First,  the  condition  is 
one  of  the  four  statutory  classes  of  mental  deficiency  ;  and  mental  deficiency, 
in  spite  of  its  great  medical  and  social  importance,  has  hitherto  received  so 
little  attention  at  meetings  of  this  and  kindred  societies  that  it  is  incumbent 
upon  those  of  us  practising  in  this  special  department  to  attempt  to  remedy 
the  defect.  Secondly,  moral  imbecility  is  a  condition  of  extreme  importance 
in  its  own  right.  It  is  one  which  results  in  serious  misconduct  ;  it  is  one 
which  presents  great  diagnostic  difficulty ;  and  it  is  one  regarding  the 
very  nature  of  which  there  is  great  misconception,  confusion,  and  divergence 
of  opinion.  For  all  these  reasons  it  is  a  subject  eminently  suitable  for,  and 
indeed  in  great  need  of,  careful  discussion. 

The  Mental  Deficiency  Act  of  1913  defines  moral  imbeciles  as  "  persons 
who  from  an  early  age  display  some  permanent  mental  defect,  coupled  with 
strong  vicious  or  criminal  propensities,  on  which  punishment  has  had  little  or 
no  deterrent  effect." 

Since  this  is  a  statutory  definition,  it  must  form  the  basis  of  our 
discussion,  and  our  best  method  will  be  to  consider  these  terms  seriatim. 

I  will  first  deal  with  the  term  "  permanent  mental  defect,"  which  is  un- 
doubtedly the  one  presenting  the  greatest  difficulty.  As  you  know,  whilst 
many  mental  defectives,  in  spite  of  their  defect,  are  quite  well-conducted, 
law-abiding  members  of  the  community,  there  are  others  who  are  the  reverse. 
They  are,  in  fact,  possessed  of  strong  vicious  or  criminal  propensities  on  which 
punishment  has  practically  no  deterrent  effect :  in  other  words,  they  conform 
to  the  statutory  definition  of  moral  imbeciles.  It  is  often  assumed,  therefore, 
that  this  is  the  class  to  which  the  definition  refers,  that  is,  ordinary  mental 
defectives  possessed  of  vicious  propensities.  But  if  this  were  the  case  there 
would  not  have  been  the  slightest  need  to  draft  a  new  definition  and  make 
another  class,  for  such  persons  could  readily  be  certified  as  imbeciles  or  feeble- 
minded. The  fact  that  it  was  considered  necessary  clearly  shows  that  it  was 
intended  to  legislate  for  a  different  type  of  case,  that  is,  for  persons  who  would 
not  ordinarily  be  regarded  as  defective  ;  this  was  clearly  pointed  out  by  the 
late  Dr.  Mercier,  who  was  largely  responsible  for  framing  the  definition.  What, 
then,  is  the  kind  of  mental  defect  referred  to  in  the  definition  of  moral 
imbeciles,  and  how  does  it  differ  from  the  mental  defect  of  the  other  three 
classes  defined  by  the  Act?  At  the  outset  it  is  important  to  note  that  the 
definition  does  not  say  "  intellectual  "  but  "  mental  "  defect,  for  there  is  a 
great  difference  between  these  terms.  A  mental  defect  is  clearly  a  defect  in 
any  of  the  complex  faculties  which  go  to  the  make-up  of  mind,  whilst  an 
intellectual  defect  concerns  only  particular  faculties  of  mind. 

^   At  rt  meeting  of  the  Section,  held  December  14,  1920. 
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In  order  to  understand  the  nature  of  the  defect  in  moral  imbeciles  it  is 
necessary  to  make  a  short  digression,  and  to  consider  what  are  the  mental 
factors  concerned  in  conduct.  It  is  now  generally  recognized  that  the  main- 
spring of  most,  if  not  all,  human  conduct  is  to  be  found  in  certain  instincts  or 
impulses.  Many  of  these  date  from  very  early  human,  or  even  from  pre- 
human times,  and  are  therefore  deeply  ingrained.  The  instincts  which  have 
been  described  are  numerous,  and  although  it  is  probable  that  most,  if  not  all, 
are  modifications  of  a  single  primary  one,  namely,  that  directed  towards  the 
perpetuation  of  the  species,  it  is  convenient  to  differentiate,  and  we  may,  for 
our  present  purpose,  make  a  brief  allusion  to  four — namely,  the  sexual,  com- 
bative, acquisitive  and  self-displaying. 

Originally  these  instincts  were  no  sooner  aroused  than  immediate  action 
followed.  The  sexual  instinct  led  to  rape  and  promiscuous  sexual  intercourse  ; 
the  combative  to  assault  and  homicide  ;  the  acquisitive  to  theft  and  robbery  ; 
the  self-displaying  to  boastful  lying.  Even  to-day  in  many  barbarous  races  we 
find  these  primitive  instincts  still  manifesting  themselves  in  their  original 
primitive  way,  that  is,  in  immediate  action  regardless  of  any  secondary  con- 
siderations. In  the  untutored  child  born  in  a  civilized  community  we  still 
find  them  tending  to  the  same  immediate  expression. 

Now  if  we  imagine  man  as  he  existed  at  a  very  early  stage  of  social  evolu- 
tion, we  shall  admit  that  a  time  would  very  soon  come  when  such  unrestrained 
response  to  these  instincts  would  bring  him  into  conflict  with  superior  force 
and  lead  to  painful  reprisals.  The  community,  whether  it  consisted  of  an 
enlarged  family  connected  by  blood  ties,  or  of  an  assemblage  of  such  families, 
would  realize  that  certain  acts  were  inimical  to  its  safety  and  well-being  ;  con- 
sequently such  acts  could  not  be  tolerated,  and  stringent  rules  would  be  made 
prohibiting  them.  The  individual  would  speedily  realize  that  not  merely  his 
personal  comfort,  but  even  his  life,  might  be  dependent  upon  the  observance 
of  these  laws,  and  such  intellectual  perception  would  act  as  a  restraint  upon 
his  instinctive  tendencies.  The  gradual  evolution  of  society  would  tend  to 
increase  these  prohibitions  and  to  impose  more  and  more  restrictions  upon 
instinctive  conduct,  with  the  result  that  conduct  would  become  more  deliberate 
and  less  impulsive. 

It  is  clear  that  the  quality  of  mind  which  is  necessary  to  enable  the 
individual  to  survive  as  society  evolves  embraces  much  more  than  the  mere 
intelligence  needed  to  adapt  acts  to  the  requirements  of  the  moment.  It 
necessitates  an  ability  to  visualize  the  consequences  af  an  act  before  that  act 
is  committed,  to  project  the  act  mentally  into  the  future,  to  compare  such 
projection  with  the  law  and  codes  laid  down  by  society,  and  to  restrain  the 
act  in  accordance  with  the  judgment  thus  formed.  In  short,  since  on  the 
whole,  success  in  life  is  dependent  upon  ability  to  conform  to  the  requirements 
of  society,  the  individual  who  would  succeed  must  be  able  to  look  beyond  the 
needs  of  the  day  and  to  make  plans  for  the  future,  to  map  a  course  as  well  as 
to  steer  one,  to  forgo  present  gratification  for  the  sake  of  future  advantage, 
and  so  to  co-ordinate  his  conduct  that  if  he  does  not  actually  achieve 
success  at  all  events  he  deserves  to  do  so.  Further,  the  individual  must 
be  able  to  bring  these  qualities  of  foresight,  judgment,  and  control  to  bear 
upon  his  conduct  amid  the  exigencies  of  life  and  often  under  the  influence 
of  profound  emotion. 

No  doubt  the  psychological  processes  which  make  up  this  higher  mental 
level  are  very  complex.  It  is,  however,  convenient  to  speak  of  them  as  if  they 
were  a  single  faculty,  and  to    this   mental  quality  we   may  give    the  term 


Section  of  Psychiatry  15 

"wisdom."  Dr.  Mevcier  defined  wisdom  as  "that  intellectual  quality  that 
guides  and  governs  the  higher  and  more  comprehensive  phases  of  conduct, 
that  regulates  the  main  business  of  life  in  adaptation  to  circumstances,  that 
teaches  us  how  to  act,  so  that  in  the  long  run  and  on  balance  our  lives  will  be 
successful."  I  may  remark  that  since  wisdom  would  iDOssess  a  very  great 
survival  value,  it  would  tend  to  be  perpetuated,  whilst  those  individuals  in 
whom  it  was  lacking  would  tend  to  be  eliminated. 

It  is  now  necessary  to  allude  to  another  attribute  of  mind  which  plays  a 
great  part  in  the  regulation  of  conduct — namely,  what  is  known  as  moral,  or 
perhaps  better,  social  sense.  Moral  sense  is  sometimes  termed  "  conscience," 
and  it  is  often  assumed  that  this  is  an  innate  faculty,  a  still  small  voice,  which 
provides  its  possessor  with  an  infallible  guide  as  to  what  is  right  and  wrong. 
I  need  hardly  say  that  this  view  is  incorrect  ;  the  time  at  my  disposal,  how- 
ever, will  only  enable  me  to  give  the  briefest  sketch  of  its  psychological 
nature  and  evolution.  The  normal  human  mind  is  very  acutely  sensitive  to 
the  approbation  and  disapprobation  of  public  opinion.  To  a  certain  extent 
this  perception  is  an  intellectual  one,  based  upon  the  fear  of  consequences, 
but  it  also  seems  to  have  an  emotional  basis,  being  closely  related  to  those  self- 
regarding  sentiments  of  the  individual  which  we  speak  of  as  self-respect.  When 
primitive  man  had  arrived  at  the  stage  of  regulating  his  conduct  through 
wisdom,  that  is  through  the  intellectual  perception  that  it  was  wise  to  do  so, 
the  approbation  following  such  restraint  would  favour  the  evolution  of  his 
self-respect,  and  there  would  gradually  be  developed  a  sentiment  regarding 
such  acts.  Conduct  in  accordance  with  the  customs  of  the  community  would 
come  to  be  regarded  not  only  as  wise  but  as  right  ;  conduct  opposed  to  those 
customs  as  not  only  unwise  but  wrong.  Such  a  sentiment  in  course  of  time 
would  be  extended  to  all  new  laws  and  customs  which  were  supported  by 
public  opinion,  or  which  were  enunciated  by  individuals  whose  character  or 
station  made  an  appeal  to  the  imagination  or  respect  of  the  populace,  with  the 
result  that  ideals  of  conduct  would  gradually  be  developed  which  would  not 
only  act  as  a  restraint  to  primitive  instincts,  but  would  possess  an  actual 
impelling  force  of  their  own. 

There  can  be  little  doubt  that  such  moral  or  social  sentiment  lies  at  the 
root  of  our  more  advanced  Western  civilization.  Based  primarily  upon  the 
desire  for  approbation,  self-esteem,  and  the  tender  emotions,  as  we  see  it 
to-day  it  is  the  quality  of  mind  which  enables  man  to  feel  that  he  has  obliga- 
tions to  society,  which  makes  him  sensible  of  the  ideals  of  honour  and  honesty, 
of  compassion  and  chivalry,  of  patriotism  and  altruism,  and  which  not  only 
restrains  the  individual  from  doing  wrong,  but  impels  him  to  do  right. 

It  has  thus  come  about  that  although  instincts  still  form  the  mainspring 
of  human  conduct,  impelling  man  to  definite  ends  which  are  favourable  to  the 
perpetuation  of  the  race,  the  mode  by  which  these  ends  are  now  attained,  the 
manner  in  which  these  instincts  are  manifested,  has  undergone  a  great  modifi- 
cation. Amongst  civilized  peoples  the  sexual  instinct  is  no  longer  manifested 
in  rape  and  promiscuous  intercourse,  but  within  the  bonds  of  wedlock.  The 
combative  instinct  no  longer  finds  expression  in  assault  and  slaying  of  our 
opponent,  but  in  forbearance,  or  if  this  is  impossible,  in  legal  process.  The 
acquisitive  instinct,  whilst  still  operative,  is  restrained  within  the  law  of  the 
land  :  and  the  self-displaying  instinct  within  the  canons  sanctioned  by  good 
taste.  In  short,  we  may  say  that  although  instinct  still  directs  to  the  same 
terminus,  wisdom  and  moral  sense  have  resulted  in  a  considerable  variation  in 
the  mode  of  conveyance  and  route  followed.     Conformity  to  the  regulations  as 
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to  conveyance  and  route  prescribed  by  society  constitutes  correct  social 
conduct  ;  non-conformity  to  these  regulations  constitutes  misconduct. 

Such,  briefly  stated,  is  the  manner  in  which  the  regulation  of  conduct  was 
gradually  evolved  in  the  race.  A  very  similar  process  takes  place  in  the 
development  of  the  individual.  The  new-born  child  has  neither  wisdom  nor 
moral  sense  ;  he  has,  however,  many  deeply  ingrained  impulses  to  action,  and 
in  his  early  years  these  tend  to  be  ex^jressed  in  their  original  primitive  way. 
This  is  so  far  recognized  by  the  law  of  England  that  a  child  under  the  age 
of  7  is  deemed  incapal^le  of  committing  a  crime.  In  the  normal  child,  as  a 
result  of  precept,  example,  admonition  and  punishment,  there  is  first  gradually 
evolved  the  intellectual  perception  that  misconduct  does  not  pay.  At  a 
somewhat  later  age  the  development  of  moral  sense  becomes  superadded,  the 
child  acquires  a  sentiment  of  his  relationship  to  society,  of  social  obligation  ; 
and  later  of  still  higher  moral  and  social  ideals. 

In  some  instances  misconduct  would  appear  to  be  the  result  of  very 
pronounced  or  even  abnormal  impulses ;  speaking  generally  however,  mis- 
conduct is  probably  due  to  a  defect  of  the  qualities  we  liave  mentioned — 
namely,  wisdom  and  moral  sense.  Of  these  two,  defect  of  wisdom  seems  to 
me  the  more  important.  There  are  many  people  with  a  decidedly  weak  moral 
sense,  and  although  this  may  result  in  occasional  criminal  acts,  it  does  not  in 
itself  lead  to  persistent  misconduct,  because,  wisdom  being  present,  they  are 
able  to  realize  the  personal  disadvantage  of  such  misconduct.  If  however  a 
person  is  deficient  in  wisdom  as  well,  that  is,  if  in  addition  to  an  inability  to 
appreciate  ideals  and  the  rightness  or  wrongness  of  acts,  he  is  unable  to  learn 
from  experience  and  to  realize  that  the  commission  of  vicious  and  criminal 
acts  is  to  his  disadvantage,  then  he  will  be  deprived  of  all  restraining  influence, 
he  will  be  incapable  of  conforming  to  the  standard  set  up  by  society,  and  he 
will  be  a  persistent  and  incorrigible  criminal. 

It  is  evident  that  these  two  mental  qualities  stand  on  a  higher  develop- 
mental plane  than  does  ordinary  intelligence.  As  a  result  of  ordinary 
intelligence  a  person  may  be  able  to  acquire  scholastic  information,  he  may 
possess  a  good  range  of  knowledge,  may  be  quick  at  repartee,  full  of  wit  and  a 
brilliant  conversationalist  ;  he  may  be  able  to  regulate  his  acts  in  accordance 
with  the  requirements  of  the  moment,  and  even  to  do  so  with  considerable 
cunning  and  skill ;  but  he  may  still  be  lacking  in  any  sense  of  the  rightness  or 
wrongness  of  those  acts,  he  may  be  incapable  of  forming  a  judgment  as  to 
their  ultimate  effect,  and  unable  to  co-ordinate  his  conduct  to  his  ultimate 
advantage.  Such  defect  is  truly  mental,  and  I  am  of  the  opinion  that  it  is  the 
defect  meant  in  the  definition  of  a  moral  imbecile. 

There  can  be  no  doubt  that  persons  thus  defective  require  care,  supervision 
and  control  for  their  own  protection  or  for  the  protection  of  others,  and  that 
consequently  they  conform  to  the  statutory  definition  of  feeble-minded  persons. 
Strictly  speaking  therefore  moral  imbeciles  could  be  certified  as  feeble-minded, 
but  the  idea  is  so  prevalent  that  feeble-mindedness  connotes  a  fairly  obvious 
defect  of  intelligence,  that  in  actual  practice  certification  under  this  definition 
is  usually  impossible  :  it  was  owing  to  this  restricted  and  erroneous  conception 
that  a  new  definition  was  rendered  necessary. 

The  definition  says  that  the  mental  defect  must  be  pomanent,  and  we  have 
now  to  consider  this.  This  word  has  given  rise  to  considerable  difficulty  and 
its  omission  has  even  been  suggested.  I  think,  however,  that  it  is  really 
necessary  to  define  the  class.  As  I  need  hardly  point  out,  the  higher  mental 
qualities  of  wisdom  and  moral  sense  are  not  innate,  they  are  largely  dependent 
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upon  training.  The  child  wlio  is  brought  up  in  an  atmosphere  of  vice  and 
selfishness  is  not  likely  to  develop  any  ideals  of  social  obligation  or  of  the 
rights  of  anyone  but  himself ;  similarly  the  child  who  is  never  punished  or  in 
any  way  made  to  experience  the  consequences  of  his  acts,  whose  whole 
surroundings  are  those  of  thriftless  improvidence,  and  of  complete  disregard 
for  the  future,  is  little  likely  to  acquire  much  wisdom.  No  doubt  in  many 
children  such  defect  of  training  lies  at  the  root  of  vicious  and  even  criminal 
conduct.  Further,  even  where  the  environment  is  satisfactory,  there  are  some 
children  who  are  late  in  developing  these  higher  qualities,  just  as  some 
children  are  late  in  developing  somatic  functions.  Until  these  controlling 
qualities  of  mind  have  been  evolved  the  child's  behaviour  necessarily  remains 
self-seeking  and  anti-social.  On  the  other  hand  there  are  certain  cases  in 
which,  in  spite  of  the  most  careful  training  and  the  due  lapse  of  time,  these 
qualities  never  appear.  Such  children  are  innately  lacking  in  the  potentiality 
for  the  development  of  these  faculties,  and  this  lack  is  permanent.  These  are 
the  true  moral  imbeciles  and  it  was  to  differentiate  this  innate  defect  of 
potentiality  from  defect  due  to  delay  or  to  faulty  training  and  environment 
that  the  word  permanent  was  used. 

The  next  term  of  the  definition,  namely,  stroncj  vicious  or  criminal 
jj7vpensities,  does  not  usually  give  rise  to  much  practical  difiiculty.  Obviously, 
we  have  no  means  of  judging  what  propensities  exist  until  they  have  become 
manifest  as  conduct,  so  that  to  establish  the  presence  of  strong  propensities  we 
must  have  evidence  of  the  repeated  commission  of  vicious  or  criminal  acts. 
Such  evidence  is  usually  abundant,  indeed  it  is  because  of  it  that  the  suspicion 
of  moral  imbecility  is  raised,  and  the  only  difficulty  w'hich  is  likely  to  arise  in 
a  particular  case  is  whether  the  misconduct  committed  comes  within  the 
statutory  definition.  In  the  case  of  criminal  offences  there  can  rarely  be  any 
difficulty,  for  this  term  has  a  tolerably  well  recognized  meaning  ;  the  term 
"  vice,"  however,  is  an  exceedingly  elastic  one  and  calls  for  a  few  remarks. 
Misconduct  in  the  sexual  sphere  is  that  which  is  likely  to  cause  the  chief 
trouble,  and  in  actual  practice  the  question  resolves  itself  into  this :  Can  the 
amateur  or  professional  prostitute  be  said  to  evince  such  strong  vicious  propen- 
sities as  to  come  within  this  term  of  the  definition  ?  My  own  view  is  that 
prostitution  in  itself  does  not  amount  to  the  viciousness  intended,  and  that 
the  criterion  must  be,  not  the  actual  sexual  immorality,  but  the  attendant 
circumstances.  Thus,  in  the  case  of  a  woman  pursuing  her  calling  in  what 
may  be  termed  a  decent,  respectable  manner,  I  should  say  the  offence  was  not 
vicious  within  the  meaning  of  the  act.  On  the  other  hand,  in  the  case  of  one 
openly  and  persistently  flaunting  herself  in  an  offensive  and  outrageous 
manner,  or  of  one  guilty  of  the  indiscriminate  spreading  of  disease  to  all 
and  sundry,  I  should  say  that  it  did  amount  to  such  vicious  conduct. 

It  must  be  remembered,  however,  that  vicious  conduct  must  be  coupled 
with  permanent  mental  defect  to  bring  the  individual  within  the  statutory 
definition  of  a  moral  imbecile,  and,  as  a  matter  of  fact,  it  is  usually  only  where 
there  is  such  defect,  that  viciousness,  as  above  described,  will  be  found  ; 
since  the  iion-defective  woman  has  the  wit  to  see  that  it  does  not  pay 
flagrantly  to  violate  the  law  and  outrage  public  decency  or  to  spread  disease. 

The  next  term  to  be  considered  is  fro7)i  an  earhj  age.  These  words  are 
admittedly  very  indefinite,  and  tliey  have  consequently  been  interpreted  very 
differently.  Some  persons  would  take  them  to  mean  infancy  or  childhood  ;  on 
the  other  hand  the  age  of  17  has  been  accepted  by  the  Courts  as  complying 
with   the   definition.     I  am  of  the  opinion  that  their  real  purpose  is  to  differ- 
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entiate  between  a  mental  defect  which  is  innate  and  one  which  is  acquired 
subsequently  to  normal  development,  and  consequently  by  "an  early  age"  is 
meant  the  age  at  which  conduct  usually  begins  to  show  itself.  In  most 
instances  defective  regulation  of  conduct  will  be  apparent  during  the  yeai's  of 
childhood,  and  as  a  matter  of  fact  in  most  moral  imbeciles  there  is  a  history 
of  intractability,  defiance  of  authority  and  acts  of  misconduct  dating  from  the 
first  decade  of  life.  It  is  to  be  remarked,  however,  that  many  instincts  may 
not  attain  their  full  evolution  until  considerably  later  than  this,  and  that  the 
full  regulation  of  conduct  may  not  become  necessary  until  the  individual  gets 
away  from  the  restraint  of  home  and  is  called  upon  to  face  the  world  more  or 
less  on  his  own  responsibility  :  a  defect  which  up  to  that  time  has  been  latent 
may  then  become  patent.  For  this  reason  I  think  that  we  are  justified  in 
regarding  the  period  of  adolescence  as  constituting  "an  early  age,"  and  as  a 
matter  of  fact  in  quite  a  considerable  proportion  of  cases  which  I  regard  as 
true  moral  imbecility  it  is  not  until  after  the  age  of  12  that  any  serious  mis- 
conduct begins  to  show  itself. 

The  last  term  of  the  definition  is  on  ichich  punishment  has  had  little  or  no 
deterrent  effect.  The  question  arising  here  is  the  meaning  of  the  word  punish- 
ment. Must  it  be  punishment  inflicted  by  the  law,  or  will  that  administered 
in  the  orthodox  way  by  a  parent  or  guardian  suffice  ?  There  are  some  who 
contend  that  it  must  be  legal  punishment,  and  that  a  person  cannot  be  brought 
within  the  definition  of  a  moral  imbecile  unless  he  has  been  sentenced  by  the 
Court.  I  think  this  view  is  wrong.  It  seems  to  me  that  the  object  of  intro- 
ducing this  qualification  is  to  differentiate  the  normal  from  the  abnormal,  and 
to  make  it  additionally  clear  that  the  class  to  whom  the  term  "  moral  imbecile  " 
is  applied  is  that  in  whom  misconduct  is  due  to  mental  defect.  The  fact  of 
misconduct  being  or  not  being  deterred  by  punishment  does  form  a  very  im- 
portant criterion  by  which  we  may  distinguish  the  normal  from  the  abnormal. 
For  in  the  non-defective  person  punishment,  provided  it  is  adequate  to  the 
offence,  will  suffice  to  convince  the  offender  that  misconduct  does  not  pay,  and 
he  will  therefore  realize  that  it  is  against  his  interest  to  repeat  it.  The  moral 
imbecile,  on  the  other  hand,  is  lacking  in  the  wisdom  to  appreciate  this,  with 
the  result  that  for  him  punishment  has  little  or  no  deterrent  effect.  I  hold 
therefore,  that  the  infliction  of  such  punishment  as  would  suffice  to  deter  the 
ordinary  normal  child  from  a  repetition  of  the  offence  would  be  quite  adequate 
and  would  fulfil  this  term  of  the  definition.  In  the  noi'mal  child  it  is  rare  for 
more  than  parental  pimishment  to  be  required  to  do  this.  It  is  thus  clear  that 
this  term  of  definition  is  much  more  than  a  legal  technicality  which  must  be 
complied  with  ;  it  is  a  touchstone  of  great  importance,  which  must  always  be 
applied  before  we  can  diagnose  moral  imbecility.  I  mention  this  because  I  have 
seen  persons  who,  owing  to  repeated  offences,  had  been  thought  to  be  moral 
imbeciles  ;  but  they  were  the  spoilt  darlings  of  doting  parents,  and  they  had 
never  been  adequately  punished.  Consequently,  not  only  had  they  not  suffered 
any  ill-effects  or  even  inconvenience  from  their  misconduct,  but  they  had 
actually  derived  advantage  therefrom,  so  much  so  that  non-persistence  would 
have  been  more  indicative  of  lack  of  wisdom  than  persistence.  The  infliction 
of  a  punishment  to  fit  the  crime,  and  the  enforcement  of  a  rigorous  discipline 
led  eventually  to  a  complete  alteration  in  their  behaviour. 

We  see  then  that  although  the  statutory  definition  is  made  up  of  several 
distinct  terms,  these  are  nevertheless  largely  complementary  to  one  another, 
and  taken  as  a  whole  they  define  the  moral  imbecile  with  considerable 
accuracy. 
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Description. 

Physically,  moral  imbeciles  are  usually  well-developed  and  present  none  of 
the  signs  so  commonly  seen  in  ordinary  aments.  Most  of  them  are  quite 
pleasant  looking  persons,  indeed  not  a  few  are  unusually  engaging  and  attractive. 
Similarly  with  regard  to  their  intellectual  attainments  and  ordinary  intelligence, 
moral  imbeciles  present  no  distinguishing  features.  They  will  converse  well 
and  even  brilliantly  upon  the  ordinary  topics  of  the  day,  whilst  many  of  them 
are  so  plausible  in  their  speech  and  so  apt  at  repartee  as  to  appear  exceptionally 
clever  and  astu.te.  Although  their  whole  conduct  and  the  application  of  special 
mental  tests  reveal  defect  of  judgment  and  wisdom,  the  physician  who  attempts 
to  arrive  at  a  diagnosis  by  means  of  the  ordinary  tests  of  scholastic  proficiency 
will  assuredly  fail,  whilst  the  person  who  trusts  to  physiognomical  expression 
will  have  a  rude  awakening  when  he  learns  the  history  of  their  misdeeds.  It 
would  serve  no  purpose  to  describe  the  crimes  they  may  commit,  which  range 
from  petty  pilfering  to  homicide.  The  commonest  are  theft,  embezzlement,  the 
passing  of  worthless  cheques,  the  obtaining  of  goods  by  false  pretences  or 
other  forms  of  fraud,  incorrigible  lying,  sexual  offences  and  assaults.  I  do  not 
think  I  have  ever  known  a  moral  imbecile  who  was  not  a  confirmed  liar,  and 
not  infrequently  one  meets  with  that  artistic  form  of  lying  known  as  "  pseudo- 
logia  phantastica."  With  regard  to  their  crimes  it  is  worthy  of  note  that  in 
spite  of  their  cunning  in  making  elaborate  plans,  they  will  often  neglect  some 
simple  precaution  which  could  hardly  be  omitted  by  a  person  of  average 
common  sense,  and  this  omission  leads  to  their  speedy  detection.  As  Mercier 
said,  "  they  are  merely  clever  fools."  Speaking  generally,  we  may  say  that 
they  are  characterized  by  complete  selfishness,  want  of  affection,  and  an  utter 
disregard  of  the  rights  or  feelings  of  other  people  ;  a  lack  of  any  real  shame  or 
remorse  for  the  acts  committed,  even  when  these  are  of  the  most  brutal  and 
fiendish  nature ;  an  intolerance  of  discipline  and  authority  ;  a  complete  dis- 
regard of  public  opinion  and  an  incapacity  to  appreciate  any  such  ideals  as 
honour  and  honesty,  justice  and  probity,  social  and  patriotic  obligation,  a  want 
of  the  sense  of  responsibility,  and  an  utter  incapacity  to  profit  by  experience. 

DiFFEEENTIAL   DIAGNOSIS. 

Although  the  class  with  which  we  are  dealing  has  been  defined  by  statute 
for  the  past  seven  years,  experience  shows  that  there  is  still  great  miscon- 
ception and  ignorance  regarding  it.  There  are  judges,  magistrates,  and  even 
medical  men  who  appear  to  think  that  mind  embraces  nothing  higher  than  the 
ordinary  common  intelligence  by  virtue  of  which  an  individual  is  enabled  to 
adapt  his  acts  to  the  requirements  of  the  moment.  If  he  can  do  this,  and 
if  he  has  a  fair  scholastic  knowledge  and  can  converse  intelligently,  he  cannot 
possibly,  according  to  them,  be  defective.  I  have  frequently  heard  the  remark 
passed,  regarding  a  person  whose  life  history  was  a  record  of  continuous  crime, 
and  about  whose  defect  I  had  not  the  slightest  doubt,  "  How  can  he  be  de- 
fective, he's  as  'cute  as  a  needle?  "  Persons  of  this  kind  entirely  fail  to  recog- 
nize the  very  existence  of  moral  imbecility,  and  I  think  that  public  officials 
who  cannot  do  this  after  the  lapse  of  seven  years  should  l)e  superannuated. 
On  the  other  hand,  there  are  persons  who  appear  to  think  that  every  individual 
who  is  guilty  of  repeated  misconduct  must  of  necessity  be  a  moral  imbecile, 
and  this  view  is  hardly  any  less  pernicious  than  the  former  one  ;  for  it  not  only 
tends  to  abuse  of  the  Act,  but  may  inflict  serious  harm  upon  those  whose 
condition  is  thus  wrongly  diagnosed. 
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Diagnosis  is  admittedly  a  matter  of  very  considerable  difficulty,  although  if 
we  take  care  to  see  that  each  term  in  the  statutory  definition  is  fulfilled  this 
difficulty  will  be  much  lessened  ;  it  may  however  be  useful  to  enumerate  briefly 
the  conditions  which  more  or  less  simulate  moral  imbecility  and  from  which  it 
has  to  be  distinguished. 

The  first  of  these  is  ordinary  delinquency.  There  is  no  doubt  that  persons 
exist  whose  moral  sense  is  weak,  but  who  nevertheless  know  that  certain  acts 
are  wrong  ;  they  are  also  fully  aware  that  if  they  commit  these  acts  and  are 
found  out  they  will  suffer.  The  chance  of  detection,  however,  may  seem  so 
small  and  the  advantage  resulting  from  the  act  so  considerable,  that  they 
deliberately  take  the  risk.  This  is  ordinai'y  delinquency,  and  it  differs  from 
moral  imbecility  in  that  the  misconduct  is  not  persistent  and  continuous,  but 
occasional  only.  In  the  class  known  as  instinctive  or  habitual  criminals,  in 
which  misconduct  is  persistent,  so  that  the  individual  shows  an  utter  in- 
capacity to  run  straight,  and  is  no  sooner  liberated  from  imprisonment  than 
he  is  engaged  in  fresh  depredations,  there  is  prima  facie  evidence  of  defective 
judgment,  and  as  a  matter  of  fact  most  of  such  instinctive  criminals,  if  not 
all,  are  in  reality  moral  imbeciles. 

The  second  class  of  case  is  that  in  which  the  derelopment  of  the  contiollimi 
faculties  /.s  delayed.  This  may  occur  under  two  conditions,  one  of  which 
is  intrinsic  and  the  other  extrinsic :  I  will  allude  to  these  separately. 

As  I  have  already  mentioned,  the  qualities  of  wisdom  and  moral  sense 
represent  the  latest  achievements  in  the  mental  evolution  of  the  race,  and  they 
are  similarly  the  latest  to  appear  in  the  evolution  of  the  individual.  No 
doubt  individual  differences  in  this  respect  are  dependent  upon  race,  social 
class  and  family  antecedents,  and  whilst  most  children  liave  evolved  sufficiently 
to  regulate  conduct  by  the  end  of  the  first  decade,  cases  occur  in  which  this 
does  not  happen  until  the  later  years  of  adolescence.  Until  this  time  the 
person's  behaviour  will  necessarily  tend  to  be  unregulated,  selfish,  and  anti- 
social, and  the  condition  may  well  be  thought  to  be  one  of  moral  imbecility. 
In  most  cases  a  close  inquiry  into  the  behaviour  will  show  that  although 
such  persons  are  selfish  and  prone  to  miscoduct,  this  misconduct  is  neither  so 
persistent  nor  so  outrageous  as  in  the  moral  imbecile ;  nevertheless  the 
resemblance  may  be  sufficiently  close  to  make  diagnosis  impossible  for  a 
time.  Time  is  the  only  real  test,  and  in  view  of  the  possibility  of  this  con- 
dition, the  greatest  care  should  be  taken  in  certifying  under  the  Act  until  the 
later  years  of  adolescence  have  been  reached. 

A  similar  condition  of  delay  may  result  from  defective  training  or  a  vicious 
and  criminal  environment.  Many  minor  examples  of  this  kind,  in  the  shape 
of  juvenile  hooligans,  were  seen  during  the  war,  and  they  were  generally 
attributed  to  the  absence  of  discipline  owing  to  the  father  being  away.  More 
marked  instances  came  from  the  slums  and  the  nomadic  population.  If 
such  persons  can  be  removed  from  their  adverse  surroundings  sufficiently  early 
and  be  placed  under  firm  discipline  and  good  moral  influence,  there  is  a  prob- 
ability that  they  may  acquire  control  and  become  law-abiding  citizens,  as  is 
shown  by  the  record  of  such  philanthropic  institutions  as  the  Church  Army 
and  Dr.  Barnardo's  Homes. 

The  third  class  of  case  is  that  in  which  misconduct  is  due  to  acquired 
mental  disorder.  Cases  of  this  kind  are  very  frequent,  and  it  is  particularly 
necessary  to  bear  them  in  mind  when  confronted  with  a  supposed  moral 
imbecile.  The  mental  disorder  may  range  from  a  teinporary,  and  comparatively 
slight,  disturbance  of  equilibrium   to  one  which   is   severe  and  incurable,  but 
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whilst  it  lasts  misconduct  may  be  very  marked.  For  instance,  such  lapses  are 
by  no  means  rare  in  neurotic  youths  and  girls  after  exhausting  illnesses,  or 
even  during  the  physiological  epochs  of  puberty  and  adolescence  without 
any  definite  illness.  They  may  also  occur  in  consequence  of  a  repressed 
complex  following  some  psychic  shock  or  emotional  experience  ;  or  from  a 
condition  of  conscious  mental  agitation  due  to  the  individual  being  in  a  state 
of  disharmony  with  his  environment,  such  for  instance  as  having  been  put  to 
an  occupation  which  is  thoroughly  distasteful  to  him.  When  more  pro- 
nounced, these  conditions  constitute  adolescent  insanity.  I  regret  that  the 
time  available  does  not  allow  me  to  do  more  than  merely  mention  these  con- 
ditions, particularly  because  I  am  convinced  that  adolescent  instability  and 
adolescent  insanity  are  very  prevalent  and  important  causes  of  misconduct, 
and  that  persons  suffering  from  them  are  frequently  thought  to  be  morai 
imbeciles.  Such  an  error  would  usually  be  prevented  by  a  careful  study  of 
the  personal  history. 

Another  condition  to  which  I  may  refer  is  that  of  brain  injury.  During 
the  recent  war,  in  a  very  large  number  of  soldiers  the  brain  was  injured  by  a 
severe  gunshot  or  other  wound.  Of  those  who  survived  a  small  proportion 
developed  some  form  of  psychosis,  and  in  a  small  percentage  of  these  it  took 
the  form  of  a  complete  alteration  of  the  moral  character.  Young  men  who 
liad  previously  been  steady,  honest,  industrious,  sober,  and  in  every  way 
perfectly  well  conducted,  became  exactly  the  reverse.  They  became  careless 
and  indifferent  to  the  customary  routine,  disrespectful  and  defiant  to  those 
in  authority,  lazy,  drunken,  addicted  to  lying,  theft  and  other  offences. 
Tliere  was,  in  fact,  such  a  complete  alteration  in  their  whole  disposition 
and  behaviour  as  to  call  forth  remark  from  all  those  who  had  known  them 
before  the  injury.  In  every  respect  their  conduct  resembled  that  of  a  moral 
imbecile. 

Lastly,  I  may  refer  to  cases  of  cerebral  lesions  due  to  disease.  I  have 
occasionally  had  sent  to  me  a  youth  or  girl  who  had  been  diagnosed  as  a 
moral  imbecile  on  account  of  persistent  lying,  thieving,  and  a  marked  alteration 
of  conduct  and  disposition.  Careful  examination  revealed  the  physical  signs  of 
early  general  paralysis. 

In  conclusion,  let  me  say  that  no  one  can  be  more  conscious  than  I  am  of 
the  incomplete  manner  in  which  I  have  dealt  with  this  subject,  which  is  one 
of  great  magnitude  and  importance.  I  trust,  however,  that  I  have  said 
enough  to  form  a  basis  for  your  consideration  and  discussion. 

DISCUSSION. 

Dr.  Stoddart  differed  from  the  opinion  tliat  tlie  moral  sense  arose  in  man  throii^Hi 
the  inheritance  of  an  acquired  instinct  and  that  it  was  instilled  anew  into  every  clnld 
by  education.  Rather  would  he  regard  the  moral  sense  as  being  an  innate  instinct 
developed  in  a  gregarious  animal  through  natural  selection  by  the  survival  of  the 
fittest.  Cases  of  moral  imbecility  were  either  individuals  otherwise  normal  who  never 
developed  a  moral  sense,  habitual  criminals  for  whom  no  treatment  was  of  any  aAail. 
.and  a  third  class  of  patients  wlio  began  to  commit  innnoral  acts  as  soon  as  puberty  was 
reached.  This  last  class  required  special  recognition  because  their  moral  defect  was 
not  permanent  and  could  be  cured  by  psycho-analysis.  Such  patients  revealed  complexes 
of  A-arious  kinds,  for  instance,  a  desire  for  power  which  was  felt  to  be  lacking  and  which 
was  gratified  by  stealing  objects  symbolizing  power,  or  by  boastful  lying.  Intellectually 
such  patients  were  perfectly  normal  and  being  curable  should  not  i)e  treated  under  the 
Mental  Deficiency  Act. 
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Dr.  Shrubs.UjL,  agi-eed  that  the  basis  of  moral  deficiency  was  a  failvu-e  of  develop- 
ment in  the  individual  of  altruistic  master  sentiments  whether  from  undue  strength  of 
the  egoistic  or  sex  instincts  or  from  weakness  of  the  herd  instinct  perhaps  coupled  with 
a  bad  environment  in  the  plastic  period  of  life.  The  actual  definition  showed  the 
disadvantages  of  hard-and-fast  legal  definitions  in  clmical  matters,  and  difficulties  arose 
with  regard  to  each  temi.  Some  would  require  evidence  of  defectiA-e  condiict  to  be 
shovvTi  from  early  infancy,  others  would  be  satisfied  \di\\  evidence  dating  from 
adolescence.  The  word  "  permanent "  introduced  complications  of  another  kind ;  if 
there  was  any  truth  in  the  statements  that  by  means  of  psychotherapv",  whether  in  the 
fonn  of  psj'cho-analysis,  or  otherwise,  hidden  springs  of  trouble  might  be  tapped  and 
the  ps5'chic  energj'  released  to  more  normal  routes  of  operation,  the  defect  in  such  cases 
could  not  be  regarded  as  permanent.  "Wlio  was  prepared  to  say  with  the  brief  oppor- 
tunities for  diagnosis  available  to  most  certifxmg  officers  which  cases  could  be  relieved 
and  which  could  not  ?  It  was  unnecessaiy  to  be  required  to  make  so  detailed  a  prognosis. 
Sui'ely  it  was  sufficient  to  show  there  was  some  mental  defect  and  that  because  of  this 
the  subject  needed  care  and  control  for  his  own  protection  or  the  protection  of  others. 
Then  with  regard  to  the  terms  '"  vicious  "  and  ''  criminal  propensities  "  circmustances 
altered  cases  and  the  subject  might  reasonably  often  deem  he  had  made  a  good  bargain 
in  sacrificing  a  hypothetical  futui'e  for  an  immediate  desire.  If  the  circumstances  were 
such  that  the  sacrifice  was  manifestly  absiu'd  the  subject  could  without  difficulty  be 
temied  feeble-minded.  Pimisluuent  was  another  stumbling  block  in  the  path.  "\M3at 
a  certifying  officer,  teacher,  magistrate  or  parent  might  think  was  punishment,  and- so  a 
prospective  deterrent,  might  appear  in  a  quite  different  light  to  the  subject  ;  among 
some  gi'oups  of  boys  to  be  punished  was  regarded  as  an  honour  and  as  admitting  them 
to  some  degree  of  precedence  in  their  little  gi-oups.  In  this  case  the  partial  herd 
regarding  this  as  an  honour  the  instinctive  force  would  be  acting  not  as  a  deterrent  but 
as  an  encoui'agement  to  conduct  which  would  be  regarded  as  vicious  by  other  partial 
herds.  All  these  difficulties  would  be  avoided  if  the  Mental  Deficiency  Act  had 
contained  one  definition  only  :  the  first  half  of  the  definition  of  the  feeble-minded 
person.  Geiiuan  law  did  tliis,  saying  "  Those  who  do  not  possess  the  power  of  con- 
sideiTiig  the  results  of  their  actions  are  termed  imbeciles  "  and  leaving  it  no  more 
precisely  defined.  Such  a  change  also  got  rid  of  the  undoiabted  overlap  between  the 
definitions  of  idiot  and  imbecile  and  of  imbecile  and  feeble -inmded  person.  Tuiiiing  to 
another  aspect  of  the  matter  no  one  could  rightfully  give  a  certificate  of  moral 
imbecility  unless  he  had  acted  in  the  spirit  of  the  old  Puritan  who  seeing  a  criminal 
gomg  to  execution  said  "  there  but  for  the  grace  of  God  goes  John  Bradford."  It  was 
easy  for  them  to  say  that  a  person  had  views  of  conduct  which  differed  from  their  own  ; 
it  was  less  easy  to  say  that  they  would  have  acted  differently  had  they  had  that 
person's  circvunstances  to  contend  v\-ith  and  only  his  upbringing  behind  them.  The 
herd  instinct  only  gave  its  sanction  to  the  acts  of  the  immediate  herd  so  that  where 
persons  were  brought  up  to  profit  bj-  theft,  was  it  a  sign  of  abnormalitj'  that  they 
should  steal ;  if  thej*  were  brought  up  -n-ith  no  privacy  and  in  an  atmosphere  of  loose 
sexual  relationsliips  was  it  abnonnal  that  they  should  find  prostitution  as  easy  mode  of 
life  ■?  Yet  there  were  sheltered  individuals  who  would  caU  all  prostitutes  moral 
imbeciles.  To  be  evidence  of  abnormal  mentality  the  conduct  complained  of  must  have 
been  abnormal  in  the  surroundings  of  the  subject.  Hence  it  was  much  easier  to  certify' 
as  to  deficiency  in  subjects  of  the  educated  classes.  Dr.  Mercier  had  described  the 
moral  imbecile  as  a  clever  fool ;  in  so  far  as  he  was  a  fool  he  was  ceiiiifiable  as  feeble- 
minded, but  the  true  moral  imbecile  was  no  fool.  In  his  own  eyes  and  often  in  all 
appearance  he  was  successful,  he  had  got  on  by  sacrificing  others  to  himself.  There 
were  all  gi-ades  of  this  tendencj-  but  ethically  at  least  the  line  was  ci'ossed  when  the 
subject  sought  the  inuuediate  gratification  of  his  owai  priixiitive  instmcts  regardless  of 
all  consequences  to  any  but  himself  however  much  his  intelligence  might  enable  liim  to 
keep  within  the  fom-  corners  of  the  law.  Such  were  not  included  even  by  the  special 
definition.  A  second  generation  who  had  not  had  their  wits  shai-pened  by  stnaggles  in 
early  life  often  showed  the  tendencies  to  self-seekmg  without  the  necessaiy  intellectual 
balance  and  thus  proved  failm-es.  Hence  the  proverb  '"  clogs  to  clogs  in  three  genera- 
tions." A  simplification  of  the  definitions  in  any  amendment  of  the  Mental  Deficiency 
Act  would  be  welcome. 
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(ABSTRACT.) 

The  following  research  has  been  carried  out  in  the  Pathological  Laboratory 
of  the  London  County  Mental  Hospitals,  Maudsley  Hospital,  and  I  would 
express  my  gratitude  to  the  London  County  Council  for  permission  to  work 
in  the  laboratory,  to  the  Director,  Sir  Frederick  W.  Mott,  for  his  unfailing 
interest  and  guidance,  and  to  his  staff  for  their  helpful  assistance. 

Material. 

In  all,  the  choroid  plexus  from  twenty-six  cases  has  been  examined  ;  the 
mental  classification,  age  at  time  of  death,  and  pathological  conditions  found 
at  autopsy  are  as  follows : — 

Normal  Case. 

No  74  :  J.  McK.,  male,  aged  20.  Death  from  gunshot  wound  through  spinal 
cord. 

General  Paralysis  of  the  Insane — Nine  Cases. 

No.  18:  J.  N.,  female,  aged  60.  Broncho-pneumonia;  fatty  heart;  grave 
anaemia. 

No.  41 :  E.  D.,  female,  aged  49.     Broncho-pneumonia;  bronchitis. 

No.  43  :  H.  M.,  male,  aged  62.     Broncho-pneumonia. 

No.  45  :  C.  K.,  male,  aged  42.     Broncho-pneumonia. 

No.  47  :  C.  S.,  male,  aged  64.     Broncho-pneumonia. 

No.  48  :  J.  W.,  male,  aged  61-     Lobar  pneumonia  ;  arterio-sclerosis. 

No.  56  :  C.  J.  G.,  male,  aged  43.     Early  broncho-pneumonia. 

No.  57  :  C.  E.  S.,  male,  aged  40.     Exhaustion  of  seizures. 

No.  58  :  J.  W.  M.,  male,  aged  62.  Gangrene  of  lungs  ;  arterio-sclerosis  ; 
renal  disease. 

^  At  a  meeting  of  the  Section,  held  Januaiy  11,  1921. 
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Mania — Seven  Cases. 

No.  20  :  L.  K.,  female,  aged  60.     Senile  decay  ?  arterio-sclerosis  ;  broncho- 
pneumonia. 

No.  21  :  E.  M.,  female,  aged  66.     Broncho-pneumonia  ;  arterio-sclerosis. 
No.  34  :  H.  B.,  male,  aged  37.     Pneumonia  and  gangrene  of  lungs. 
No.  39  :  S.  S.,  female,  aged  39.     Broncho-pneumonia  :  grave  anaemia. 
No.  40  :  A.  A.,  female,  aged  70.     Pneumonia ;  pneumococcal  meningitis. 
No.  50  :  E.  K.,  female,  aged  25.     Pulmonary  tuberculosis. 
No.  53  :  F.  T.,  male,  aged  39.     Broncho-pneumonia. 

Senile  Dementia — T^co  Cases. 

No,  33  :  F.  W.,  female,  aged  66.     Pneumonia. 

No.  44  :  W.  T.,  male,  aged  65.     Pneumonia  ;  arterio-sclerosis. 

Dementia  Preecox — Three  Cases. 

No.  1  :  W.  H.,  male,  aged  20.     Lobar  pneumonia. 

No.   2 :    F.  E.,  female,  aged   29.      Tuberculosis   of  lungs   and  intestines ; 
chronic  interstitial  nephritis  ;  waxy  degeneration  of  liver  and  spleen. 
No.  3  :  E.  G.,  female,  aged  27.     Pulmonary  tuberculosis. 


Epileptic  Insauitij — Tico  Cases. 

No.  51 :  M.  A.,  female,  aged  32.  Congenital  weak-minded  epileptic  :  pul- 
monary tuberculosis ;  fatty  liver. 

No.  54 :  G.  H.  S.,  male,  aged  37.  Epileptic  dementia  ;  pleurisy  and 
hypostatic  congestion,  both  lungs  ;  cardiac  failure  ;  fatty  degeneration  of 
heart. 

Alcoholic  Dementia — One  Case. 

No.  42  :  H.  B.  :  female,  aged  53.     Arterio-sclerosis  ;  morbus  cordis. 

Melancholia — One  Case. 

No.  52:  C.  B..  male,  aged  50.     Pulmonary  tuberculosis. 
Arranged  in  ages  at  time  of  death  the  numbers  are  as  follows : — 


70    years  and  over 

60-69    ,, 

50-59    „ 

40-49     „ 

30-39     „ 

20-29     „ 


1 
9 
2 
4 
5 
5 
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Macroscopical  Appearances. 

Except  in  the  cases  of  general  paralysis  and  cases  of  advanced  age  there 
were  no  marked  pathological  changes,  but  the  young  epileptic  and  dementia 
prsecox  cases  showed  cystic  growth  but  not  denuded  epithelium.  In  general 
paralysis  the  choroid  was  usually  enormously  fibrosed  and  appeared  like  a  cord, 
with  almost  complete  denudation  of  epithelium.  There  were  no  marked 
pathological  changes  seen  in  the  cases  of  mania  and  melancholia  except  those 
which  could  be  accounted  for  by  advancing  age,  and  even  the  older  cases 
showed  comparatively  but  little  fibrous  change. 
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Staining  Methods. 

In  the  majority  of  instances  the  bodies  were  injected  through  the  carotid 
arteries  with  Einger's  or  saline  solution,  the  choroid  plexuses  preserved  in  5 
per  cent,  formalin  solution,  sections  cut  by  freezing  microtome  method  or 
from  paraffin  blocks  and  stained  by  the  following  methods  :  — 

(1)  Herxheimer  scharlach  R. — haematoxylin  method. 

(2)  Lorrain  Smith  Nile  blue  method. 

(3)  Mann  methyl  blue — eosin  method. 

(4)  Ranke  Victoria  blue  method. 

(5)  Nissl  methylene  blue  method. 

(6)  Nissl  toluidin  blue — eosin  method. 

(7)  Unna  polychrome  methylene  blue  method. 

(8)  Heidenhain  haematoxylin — eosin  method. 

(9)  Delafield  haematoxylin — eosin  method. 

(10)  Weigert  haematoxylin  resorcin — fuchsin  method. 

(11)  Unna  orcein  method  for  elastic  fibres. 

(12)  Van  Gieson  picro-fuchsin — haematoxylin  method. 

The  first  four  methods  were  found  to  give  the  most  instructive  preparations, 
and  the  remainder  were  used  for  purposes  of  confirmation. 

The  methods  of  Herxheimer  and  Lorrain  Smith  were  of  great  value  in 
demonstrating  fatty  and  lipoid  changes.  By  the  latter  method  the  granules  of 
the  choroid  epithelial  cells  show  central  deep  blue  staining,  the  membranes 
of  the  granules  purple  blue,  with  the  intermediate  zone  unstained  or  of  a  pale 
greenish  colour.  The  cell-membranes,  the  nuclear  membranes  and  myelin 
sheaths  generally  stain  a  purple  violet  tint.  With  the  selective  staining 
reaction  of  Nile  blue  I  have  been  able  to  demonstrate  the  presence  of  lipoid  of 
cholesterol  nature  and  neutral  fat,  showing  as  red  and  purple  stained  large 
and  small  masses  in  the  epithelial  cells  and  especially  in  the  degenerating 
connective  tissue  of  the  choroid  plexus  in  dementia  praecox. 

In  this  investigation  I  have  introduced  the  following  modification  in 
Mann's  methyl  blue — eosin  method.  The  tissues  (paraffin  sections)  are 
passed  througli  xylol  and  alcohols,  and  placed  in  0'5  per  cent,  acetic  acid 
for  a  quarter  to  one  hour.  After  thorough  washing  in  tap-w^ater,  they  are 
stained  for  twenty-four  to  forty-eight  hours  at  room  temperature  with 
Mann's  original  methyl  blue  eosin  solution.  The  tissues  are  now  tap-water- 
differentiated,  with  frequent  changes,  until  a  colour  cloud  no  longer  appears. 
They  are  now  developed  with  0'5  per  cent,  acetic  acid  solution  for  one  hour ; 
the  normal  tissue  appears  pale  blue  whereas  the  eosinophil  substance  stains 
bright  red,  and  the  contrast  is  excellent.  After  thorough  washing  wnth 
distilled  water,  they  are  passed  through  aniline  oil — alcohol  mixture,  originum 
oil,  benzene,  and  mounted  in  benzol-resin.  The  use  of  this  modification 
obviates  fixation  with  solutions  of  heavy  metals,  and  by  the  use  of  the 
aniline-oil  mixture,  the  troublesome  and  uncertain  differentiation  with  alkali 
and  acid  is  no  longer  necessary.  The  sections  are  lighter  and  more  trans- 
parent;  and  the  pure  navy  blue  and  bright  red  stains  afford  an  excellent 
contrast  in  pathological  cases. 

The  Noemal  Choroid  Plexqs — Case  74  (aged  20). 

The  granules,  cytoplasmic  membranes,  and  nuclei  of  the  epithelial  cells 
are  well  shown  by  such  basophil  stains  as  Nissl  methylene  blue,  toluidin 
blue,  Unna's  polychrome  and  haematoxylin,  and  are  not  stained  by  acidophil 
stains  such  as  eosin,  acid  fuchsin,  resorcin  and  orcein. 
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By  Mann's  methyl  blue  eosin  method  the  epithehal  cells,  together  with  the 
endothelium  and  connective  tissue  stroma,  are  stained  pure  navy  blue  without 
the  slightest  trace  of  eosinophil  reaction.  Victoria  blue  (Eanke  method) 
stains  morbid  sclerotic  tissue  of  the  choroid  plexus  a  characteristic  violet ; 
the  nuclear  and  cellular  membranes  as  well  as  the  granules  of  the  normal 
plexus  cells,  together  with  the  endothelium  and  connective  tissue  stroma  take 
a  very  poor  and  faint  violet  stain.  With  the  Herxheimer  scharlach  E.  method, 
the  lipoid  granules  of  the  epithelial  cells  appear  orange  coloured  and  the 
endothelium  and  connective  tissue  stroma  show  no  marked  coloration. 
In  this  case  there  was  no  evidence  of  hyaline  concentric  degeneration,  cystic 
metamorphosis  or  calcareous  concretions. 

Pathological  Changes. 

The  morbid  changes  observed  in  the  choroid  plexus  in  the  twenty-six  cases 
examined  may  be  divided  into  the  following  stages  : — 

(a)  Hypersecretion  phenomena  of  epithelial  cells,  epithelial  cell  proliferation 
and  formation  of  pseudo-colloid  cysts.  The  hypersecretion  phenomena  are 
evidenced  by  distension  of  cells  and  nuclei,  and  swollen  and  distended  tubules, 
especially  in  the  central  parts,  and  the  pi-esence  of  lipoid  and  chromatin 
granules,  with  usually  some  degree  of  epithelial  cell  proliferation  of  smaller 
cells  with  larger  distorted  nuclei.  This  has  been  shown  experimentally  by 
Pettit  and  many  others. 

(6)  Acidophil  staining  of  the  epithelial  cells  and  fibrous  stroma. 

(c)  Fibrous  tissue  proliferation  and  cystic  degeneration.  Accumulation  of 
cholesterol  in  the  epithelial  cells  and  fibrous  stroma.  Concentric  bodies 
of  a  steatotic  nature. 

{d)  Calcareous  degeneration. 

(e)  Extensive  epithelial  cell  destruction,  denudation  of  the  choroid  plexus, 
and  neci'osis  of  the  fibrous  stroma. 

All  these  morbid  changes  are  seen  to  a  marked  degree  in  general  paralysis 
of  the  insane.  In  this  disease  and  also  in  the  cases  of  senile  dementia 
examined  the  choroid  plexus  showed  a  remarkable  diminution  of  chromatin 
substance  of  both  basophil  and  oxyphil  character,  also  of  lipoid  granules. 
Moreover,  and  especially  in  the  later  stages  of  these  diseases,  the  plexus  was 
very  poor  in  villosity,  with  more  or  less  completely  denuded  epithelium,  and  with 
considerable  hypertrophy  of  the  connective  tissue  and  endothelial  components  : 
showing  various  forms  of  morbid  metamorphosis — connective  tissue  hyper- 
trophy and  endothelial  degeneration  of  the  villi ;  amyloid,  calcareous  and 
lipoid  metamorphosis  of  both  larger  vessels  and  villi  of  the  choroid  plexus. 
In  addition,  in  these  diseases,  there  is  the  presence  of  lipochrome  granules  in 
the  epithelial  cells.  In  the  earlier  stages  of  general  paralysis  and  the  few 
instances  of  later  stages  where  the  epithelial  cells  still  remained,  these 
epithelial  cells  showed  indications  of  marked  hyperactivity. 

In  the  single  case  of  alcoholic  dementia  examined  there  were  no  marked 
morbid  changes  observed  except  general  shrinkage  of  the  choroid  tissue  and 
a  remarkable  diminution,  almost  exhaustion,  of  chromatin  substance  and 
lipoid  matter.  These  changes  are  of  interest  in  view  of  the  fact  that  alcohol 
can  pass  into  the  cerebro-spinal  fluid,  but  as  only  one  case  has  been  examined, 
no  definite  conclusions  respecting  characteristic  changes  in  alcoholic  cases 
can  be  drawn. 

The  six  cases  of  mania  and  melancholia  examined  showed  the  existence  of 
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well-surviving  and  actively  functioning  epithelial  cells,  in  which  were  observed 
indications  of  hypersecretion,  eosinophil  staining  of  the  nuclei  and  cyto- 
plasm, and  further,  some  degree  of  fibrous  metamorphosis.  These  changes 
occurred  in  all  cases,  both  young  and  old,  showing  that  advancing  age  is  not 
the  sole  cause  of  degeneration  of  the  epithelium,  vascular  endothelium  and 
connective  tissue  of  the  choroid  plexus. 

In  the  case  of  the  two  comparatively  young  epileptics  the  villosity  of  the 
choroid  plexus  was  well-developed,  but  some  villi  showed  proliferation  of 
the  epithelium  and  hypertrophy  of  the  endothelium  and  connective  tissue 
stroma.  The  epithelium  and,  even  more  so,  the  connective  tissue  stroma  and 
vascular  endothelium  showed  marked  lipoid  degeneration,  hyaline  concentric 
lipoid  metamorphosis  and  calcareous  degeneration.  The  occurrence  of  calcareous 
deposits  in  a  comparatively  young  case  of  epilepsy  is  of  considerable  interest. 
While  the  hypertrophied  endothelial  cells  showed  marked  eosinophil  reaction 
the  epithelial  cells  showed  scarcely  any  eosinophil  granules. 

The  three  cases  of  dementia  pr^ecox  examined  did  not  show  such  marked 
changes  as  those  met  with  in  general  paralysis  and  other  cases.  The  epithelium 
was  well  preserved.  The  cells  were  rather  smaller  and  longer  than  normal  and 
showed  a  diminution  of  basophil  chromatin  matter  with  a  correspondingly 
increased  acidophil  reaction.  The  epithelial  cells  showed  more  granular 
chromatin  substance,  especially  of  cholesterol  character,  and  fat  droplets.  The 
connective  tissue  stroma  and  endothelium  show  a  moderate  proliferative  fibrous 
degeneration  around  the  large  vessels  and  villi  of  the  choroid  plexus.  They 
show  also  hyaline  and  concentric  am\  loid  bodies. 

Even  the  surfaces  of  large  cystic  formations  met  with  in  these  cases  are 
usually  covered  with  flourishing  epithelial  cells,  while  the  stroma  shows  an 
embryonic  mucoid  metamorphosis  of  the  connective  tissue  cells  and  fibres 
accompanied  with  forms  of  fat  degeneration.  The  cells  of  the  stroma  are 
especially  abundant  in  lipoid  of  cholesterol  nature  and  often  neutral  fat. 

The  cerebro-spinal  fluid  has  been  regarded  as  the  essential  fluid  for  the 
central  nervous  system  from  both  mechanical  (Mp^jendie)  and  chemical  points 
of  view  (Mott  and  others)  ;  in  chemical  properties  it  contains  suitable  nourishing 
media — sugar,  a  trace  of  protein  matter,  and  inorganic  salts. 

In  the  infant  the  choroid  gland  possibly  serves  for  myelinization,  as  its 
development  always  precedes  cerebral  growth,  and  in  foetal  life  the  choroid  is 
vejry  rich  in  fat  and  glycogen  (Lusclika,  Kollmann,  Goldmann,  Pellizzi  and 
Monakow).  I  have  found  this  also  in  the  choroid  of  the  new-born  child.  Its 
material  is  supplied  probably  from  other  endocrine  oi'gans.  The  choroid  gland 
may  be  regarded  as  the  main  producer  and  regulator  of  the  normal  cerebro- 
spinal fluid.  It  is  the  filter  of  toxic  products  and  probably  absorbs  and  passes 
into  the  blood  the  katal)olic  waste  products  of  the  nervous  system  (fatty  acids, 
especially  unsaturated  types  mixed  with  cholesterol,  and  similar  substances 
w^hich  have  a  great  capacity  for  oxygen).  These  products  are  absorbed  and 
presumably  by  their  direct  action  of  stimulation  on  the  choroidal  epithelial  cells 
induce  the  further  secretion  of  fluid  to  dilute  and  neutralize  abnormal  conditions 
of  it.  This  is  supported  by  the  fact  that  a  solution  containing  extract  of 
choroidal  epithelium  obtained  from  Sir  Frederick  Mott  was  found  by 
Halliburton  and  Dixon  to  induce  increased  secretion  of  cerebro-spinal  fluid 
when  injected  intravenously  into  animals.  Halliburton  and  Dixon  have  also 
shown  that  the  injection  of  drugs,  kc,  that  increase  the  general  COo  tension 
increases  the  flow  of  cerebro-spinal  fluid. 

In  the  abnormal  conditions  I  have  investigated  the  first  morbid  process 


28      Morowoka  :   Choroid  Plexus  in  General  Paralysis  of  Insane 

occurring  could  be  demonstrated  histologically  as  indicative  of  hypersecretion 
of  the  epithelial  cells  followed  by  eosinophil  and  fuchsinophil  staining 
reactions  indicating  a  general  acidity  of  the  choroid  tissue. 

In  the  non-mental  case  this  eosinophil  reaction  was  not  observed,  and  in 
some  of  the  other  cases  examined,  with  respiratory  insufMciency  resulting  in 
death  from  pneumonia,  &c.,  it  was  not  present  to  any  great  extent.  These 
facts  suggest  that  the  acidophil  reactions  presented  by  some  of  the  mental 
cases  are  not  the  result  of  post-mortem  change,  also  that  they  cannot  have 
been  caused  altogether  by  intercurrent  disease  causing  death,  and  that  they 
are  the  I'esult  of  a  condition  of  clironic  acidity  arising  from  cerebral 
physiological  disturbance,  probably  autotoxic  in  origin. 

It  is  possible  that  this  acidophil  condition  causes  breaking  down  of 
complex  colloid  combinations  with  deposition  in  the  choroid  plexus,  and 
probable  occlusion  of  the  tubules  and  smaller  passages,  giving  rise  to  cystic 
formation.  Findlay  has  suggested  that  cystic  degeneration  is  nothing  but 
cfidema  arising  from  obstruction  by  hypertrophied  connective  tissue  and 
concentric  bodies.  This  is  probable,  but  I  should  regard  the  hyperacidity  of 
the  tissue  as  the  important  commencing  factor. 

In  epilepsy  and  dementia  prgecox  the  hypersecretion  phenomena  and 
eosinophil  reactions  were  not  marked,  but  in  dementia  praecox  there  was 
abundant  lipoid  deposition  and  cystic  development :  but  there  was  cystic 
degeneration  and  fibrous  hypertrophy,  and  even  calcareous  formation,  in  the 
cases  of  epilepsy  examined. 

With  tlie  cases  of  mania  and  melancholia  investigated  the  main  abnormal 
features  were  hypersecretion  phenomena  and  eosinophil  reaction. 

The  cases  of  general  paralysis  showed  all  forms  of  degenerative  processes, 
especially  enormous  fibrous  hypertrophy,  and  complete  denudation  of 
epithelium,  and  these  changes  were  observed  in  all  cases  whether  young  or 
old,  and  irrespective  of  the  disease  causing  death.  This  would  account  for 
the  excess  of  protein  present. 

Further  investigations  are  in  progress  and  will  be  published  with  the  full 
report  of  the  above  work. 


DESCRIPTION     OF    PL.\TES. 

Plate  I. — Methyl  Blue — Eosix  Method  (Maxxi. 

A.  Normal    case.     No.  74,  aged    20.     Showing    nonual  structure  of   epitlieliuiu  and 

absence  of  eosinophil  granules.     Endothelium  and  fibrous  stmcture  normal. 

B.  Epileptic.     Case    54.   aged    34.       Showing    eosinophil    staining    in    endothelium. 

Epithelium,  very  few  eosinophil  granules  ;  the  nuclei  show  homogeneous  staining, 
with  cell  and  nuclear  membranes  showing  slight  eosinophil  character. 

C.  Melancholia.     Case   52.  aged    50.     Showing  eosinophil  reaction  of   the  epithelial 

nuclei,  with  purple-tinted  homogeneous  cytoplasm,  and  fibrous  hypertrophj'. 

Plate  II. — Methyl  Blue— Eosix  Method  iMaxx). 

IMauia.  Case  50.  aged  25.  Showing  marked  eosinophil  reaction  of  the  epithelial 
cell  nuclei,  with  homogeneous  staining  and  no  granularity.  A  few  morula  cells 
(mulberry  bodies)  are  observed,  showing  distinct  granular  character.  A  few 
amctboid  glia  cells  (Alzheimer)  are  seen  at  the  bottom  of  plate  lying  detached 
from  the  epithelium.     Fibrous  hypertrophy  not  marked.     • 
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Plate  III. — Methyl  Blue — Eosix  Method  (Mann). 

A.  Dementia  prsecox.     Case   1,  aged  20.     Specimen  selected  from  most  normal  part 

of  tissue,  away  from  areas  of  cj^stic  growth.  Showing  moderate  eosinophil 
reaction  in  the  epithelial  cell  nuclei  and  cj^toplasm.  No  marked  fibrous  hyper- 
trophy shown  in  this  specimen,  which  possibly  pictures  the  earliest  stage  of 
degenerative  process  in  dementia  praecox. 

B.  Alcoholic    dementia.     Case    42,    aged    53.       Showing    very    faint    staining,    slight 

eosinophil  character  and  absence  of  chromatin.  Structure,  in  general,  other- 
wise normal. 

C.  Senile  dementia.     Case  44,  aged  65.     Showing  marked  degeneration  of  epithelium. 

with  slight  eosinophil  reaction  of  cytoplasm,  and  loss  of  granular  structure 
throughout,  especially'  in  the  nuclei,  and  absence  of  nucleus.  Very  marked 
fibrous  hypertrophy. 

Plate  IY. — Methyl  Blue — Eosin  Method  (Mann). 

General  paralysis.  Case  47,  aged  64.  Specimen  selected  from  the  most  normal  part 
of  choroid  plexus  to  show  remaining  epithelium.  Many  cell  nuclei  show  eosino- 
phil reaction,  with  long  eosinophil  fibres  intermingling  with  each  other  and 
ultimately  reaching  the  endothelium.  Some  cells  are  shown  (a)  with  thread-like 
processes  possibly  breaking  down  fibrous  network.  Very  marked  fibrous 
hypertrophy.  a 

Plate  V. — Scharlach  E. — H^ematoxylin  Method  (Herxheimer). 

Dementia  praecox.  Case  1,  aged  20.  Selected  from  normal  part  of  choroid  plexus, 
and  stained  without  acetone  treatment.  The  epithelial  cells  show  large  and 
numerous  brown-stained  fat  droplets  and  fatty  change  in  the  nuclei.  Slight 
hypertrophy  of  fibrous  stroma. 

Plate  VI. — Scharlach  E. — Hematoxylin  Method  (Herxheimer). 

General  paralysis.     Case  47,  aged  64. 

A.  Low  power.     Showing  very  marked   fattj-  deposit   in   the   papillie  and  connective 

tissue.  '^ 

B.  Medium  power.     Showing  denudation  of  epithelium,  a  few  degenerated  cells  only 

remaining  in  crevices  of  the  villi.  Fatty  degeneration  in  elastic  fibres  and 
connective  tissue. 

C.  Oil-immersion.      Showing    detailed    structure    of    degenerated    epithelium.     Fatty 

changes  in  endothelium,  and  epithelial  cells  and  nuclear  membranes. 

Plate  VII,  Figs.   1,  2,  3. — Scharlach  E. — H.ematoxylin   Method 

(Herxheimer). 

Fig.  1.     Normal  epithelium  of  choroid  plexus. 

Fig.  2.     Case  74.      Showing  slight  fatty  deposition. 

Fig.  3.  Case  3  (Dementia  pr«cox).  Showing  large  and  numerous  lipoid  masses. 
These  masses  shown  so  distinctly  by  scharlach  stain ;  with  Nile  blue  the  peri- 
phery only  takes  a  purple  stain,  the  central  part  appearing  unstained. 
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Section  of  Surgery. 

President— Mr.  Walter  G.  Spencee,  O.B.E.,  M.S. 


DISCUSSION     ON     UNUSUAL     CASES     OF     GUNSHOT 
INJURY     OF     BLOOD-VESSELS.^ 

The  President. 

The  President  said  that  the  subject  for  discussion  would,  he 
hoped,  produce  an  account  of  cases  of  which  it  was  not  possible  at  the 
time  to  make  full  notes,  owing  to  the  exigencies  of  military  service,, 
but  which  were  remembered  owing  to  their  exceptional  features. 

The  following  cases  had  been  selected  for  mention  because  of  their 
unusual  character.  On  arrival  here  the  men  appeared  to  be  doing 
favourably ;  the  histories  they  brought  with  them  did  not  arouse  any 
anticipations  of  danger.  At  that  time  their  attention  had  been  much 
engaged  over  grave  cases,  so  that  the  sudden  developments  which 
occurred  were  of  the  nature  of  surprises. 

Injury  necessitating  Ligature  of  all  Three  Arteries  of  the  Leg. — A  private, 
in  June,  1917,  was  wounded  by  a  bullet  which  passed  horizontally  from  before 
backwards  between  the  tibia  and  fibula,  a  little  below  the  middle  of  their 
length.  The  bullet  cut  a  notch  in  the  outer  border  of  the  tibia,  without 
breaking  the  continuity  of  the  bone,  and  escaped  through  the  muscles  of  the 
calf  behind.  When  admitted  to  King  George  Hospital  the  case  appeared  to  be 
one  of  through -and-through  injury,  healing  without  suppuration.  Whilst  the 
man  was  being  kept  in  bed,  and  without  any  obvious  reason,  a  sudden  swelling 
of  the  calf  appeared.  It  w^as  recognized  that  a  diffused  aneurysm  had 
supervened  and  on  the  assumption  that  the  posterior  tibial  artery  had  been 

'  At  a  meeting  of  the  Section,  held  November  3,  1920. 
JA — S    1 


2  Spencer  :    Gunshot  Injury  of  Blood-vessels 

wounded,  this  artery  was  exposed  by  an  incision  along  the  inner  border  of  the 
tibia  and  a  ligature  applied  above  the  site  of  the  injury.  Then  the  incision 
was  extended  downwards  a  little  and  a  mass  of  blood  clot  turned  out  from 
beneath  the  lower  half  of  the  gastrocnemius  and  soleus  muscles.  Free  arterial 
haemorrhage  followed  and  so  the  anterior  tibial  artery  was  ligatured  by  making 
an  incision  through  the  wound  of  entry  along  the  line  of  the  artery.  The  artery 
was  tied  where  it  had  been  wounded  in  front  of  the  interosseous  membrane. 
As  arterial  haemorrhage  continued  and  was  not  checked  by  plugging,  a  third 
incision  was  made  behind  the  fibula,  through  the  peroneus  longus  muscle,  and 
this  exposed  a  wound  in  a  large  peroneal  artery.  After  this  artery  had  been 
tied,  all  bleeding  ceased  ;  the  three  incisions  were  sutured  and  healed  without 
inflammation.  The  man  slowly  recovered  complete  use  of  his  leg.  The 
simultaneous  wounding  of  all  three  arteries  was  probably  due  to  the  bullet's 
chipping  off  and  driving  before  it  fragments  of  bone  from  the  tibia.  Two  out 
of  the  three  arteries  had  been  divided  in  compound  fractures  ;  that  all  three 
arteries  were  in  this  case  ligatured  without  arresting  the  circulation  beyond 
was  doubtless  due  to  the  dilatation  of  the  anastomotic  circulation  during  the 
time  between  the  injury  and  the  development  of  the  diffuse  aneurysm. 

A  Gluteal  Aneurysm  cut  into  a  year  and  a  half  after  the  Injury. — A  private 
in  September,  1918,  was  wounded  by  shrapnel  which  lacerated  the  gluteal 
muscles  and  grooved  the  ilium  in  a  horizontal  line  a  little  above  the  sciatic 
notch.  He  was  treated  in  six  hospitals,  where  pieces  of  the  ilium  were  removed. 
After  a  year  the  wound  healed  for  a  time,  then  suppuration  recurred  and  he 
was  admitted  to  the  Westminster  Hospital  in  March,  1920.  He  presented  a 
dense  depressed  scar  adherent  to  the  ilium  with  a  sinus  leading  down  to  bone. 
Methylene  blue  was  injected  into  the  sinus  and  the  scar  excised  until  necrosing 
bone  was  reached  and  removed.  The  margins  of  the  funnel-shaped  wound 
consisted  of  scar  tissue  densely  adherent  to  the  bone.  On  proceeding  to  loosen 
these  margins  in  order  to  cover  in  the  wound  by  a  flap  of  muscle  and  skin, 
he  (the  President)  cut  into  an  arterio-venous  aneurysm  which  had  reached 
about  1  in.  above  the  sciatic  notch.  X  finger  passed  into  the  aneurysm  com- 
pressed the  gluteal  artery  whilst  Mr.  Tudor  Edwards  assisted  him  by  exposing 
the  sciatic  notch  more  completely.  Many  attempts  were  then  made  to  ligature 
the  artery  for  which  purpose  the  sciatic  notch  was  enlarged  upwards,  but  the 
ligature  failed  to  hold.  Finally  it  was  found  necessary  to  tie  the  internal  iliac 
artery  by  the  transperitoneal  method.  This  controlled  the  arterial  haemorrhage 
and  the  venous  haemorrhage  could  then  be  checked  by  plugging  the  wound 
firmly.  No  further  complication  occurred  and  the  wound  healed  soundly  from 
the  bottom  upwards  to  the  skin  in  about  six  weeks.  In  this  case  the  presence 
of  an  aneurysm  was  unsuspected  ;  there  was  no  sign  of  it  on  palpation  owing 
to  the  covering  by  dense  scar  tissue.  Perhaps  the  existence  of  an  arterio-venous 
aneurysm  might  have  been  discovered  by  auscultation.  Had  this  been  the  case, 
then  the  ligature  of  the  internal  iliac  artery  would  have  been  better  carried  out 
first,  instead  of  after  the  aneurysm  had  been  cut  into. 
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Wound  of  the  Commencement  of  the  Left  Axillary  Artery  and  also  of  the 
Axillary  Vein  necessitating  Amputation  of  the  Upper  Extremity. — A  private, 
aged  27,  in  June,  1916,  was  wounded  by  an  explosion  :  two  fragments  of  shell 
entered  the  left  posterior  carotid  triangle  just  behind  the  middle  of  the  sterno- 
mastoid,  other  fragments,  also  wire  and  nails,  penetrated  the  deltoid  muscle. 
After  passing  through  a  dressing  station  he  reached  a  base  hospital  at  Boulogne 
at  which  the  foreign  bodies  were  removed.  When  admitted  to  the  Westminster 
Hospital  two  months  after  the  injury  both  wounds  were  suppurating  freely 
and  required  dressing  three  times  a  day.  Two  weeks  later — i.e.,  ten  weeks 
after  being  wounded,  there  occurred  suddenly  severe  arterial  haemorrhage  from 
the  neck  and  this  could  only  be  controlled  by  firm  digital  pressure.  Whilst 
the  pressure  was  kept  up,  an  incision  was  made  in  the  line  of  the  axillary 
artery  and  the  pectorals  were  divided.  It  was  then  discovered  that  the  artery 
had  been  wounded  as  it  lay  on  the  first  rib,  also  the  axillary  vein  ;  in  order  to 
ligature  the  artery  it  was  necessary  to  cut  across  the  clavicle.  This  done, 
haemorrhage  was  definitely  arrested.  Further  exploration  revealed  a  comminuted 
fracture  of  the  scapula  with  wide  necrosis  and  suppuration  infiltrating  the 
muscles  on  both  surfaces  of  the  bone ;  the  fracture  had  extended  into  the 
glenoid  cavity  and  there  was  pus  in  the  shoulder-joint — besides  there  was 
recent  extravasation  of  blood.  Hence  an  interscapulo-thoracic  amputation 
was  necessary,  the  wound  being  afterwards  left  open.  The  wound  healed  in 
about  two  months  ;  when  last  seen  the  man  had  become  quite  stout,  and  the 
scar  was  free  from  pain  and  tenderness. 

Secondary  Hasmorrhage  from  the  Tongue. — This  case  favoured  the  practice 
of  seeking  for  the  bleeding  point ;  had  a  proximal  ligature  been  applied,  it 
would  almost  certainly  have  been  put  on  the  wrong  side.  A  private  in 
September,  1916,  was  admitted  to  King  George  Hospital  with  a  widely  gaping 
wound  in  the  left  submaxillary  region  and  a  compound  comminuted  fracture  of 
the  horizontal  ramus  of  the  mandible  immediately  in  front  of  the  angle  on  the 
left  side.  He  (the  President)  was  much  obliged  to  Lieutenant  F.  E.  Higgins, 
E.M.O.,  for  a  correct  history,  the  notes  accompanying  the  man  being  quite 
misleading.  A  bullet  coming  from  the  man's  right  had  cut  the  right  angle  of 
his  mouth,  then  entered  the  right  side  of  the  tongue  and  passing  horizontally 
across,  emerged  into  the  mouth  opposite  the  left  pillar  of  the  fauces.  It  next 
produced  the  compound  comminuted  fi'acture  of  the  left  horizontal  ramus  in 
front  of  the  angle  and  besides  carried  away  some  of  the  upper  molars.  The 
bullet  thus  drove  the  fragments  of  bone  outwards  superficial  to  the  blood- 
vessels, and  so  made  a  wide  wound  of  exit  extending  out  as  far  as  the  left 
mastoid  process.  On  admission  there  was  a  free  discharge  of  pus,  both 
outwards  and  into  the  mouth.  Ten  days  after  the  injury  there  occurred  arterial 
haemorrhage  into  the  mouth  on  the  left  side,  about  12  oz.  of  blood  being  lost. 
The  haemorrhage  was  temporarily  controlled  by  packing  the  left  floor  of  the 
mouth.  This  naturally  caused  the  patient  great  pain ;  haemorrhage  soon 
recurred  and  produced  collapse.     The  situation  of  the  wounded  vessel  was 
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obscure,  so  the  cheek  was  rapidly  divided  from  the  left  angle  of  the  mouth 
across  the  site  of  fracture  to  the  wound  of  exit.  The  soft  parts  and  the 
fractured  ends  of  the  mandible  having  been  retracted,  and  pus,  blood  clot, 
fragments  of  bone  and  teeth  having  been  vriped  away,  the  haemorrhage  was 
found  to  be  coming  from  a  hole  in  the  tongue  on  the  left  side.  The  track  was 
followed  by  laying  it  open  across  the  dorsal  aspect  of  the  tongue  when  it  was 
found  that  the  right  lingual  artery  had  been  wounded  just  about  the  origin  of 
the  dorsalis  linguae,  whilst  the  left  artery  was  intact.  After  a  ligature  had  been 
applied  no  further  haemorrhage  occurred.  The  incisions  in  the  tongue  and 
cheek  were  united  by  sutures,  and  three  weeks  later  the  patient  was  transferred 
to  the  dental  surgeon.  Five  months  later  the  fragments  of  the  jaw  were  in 
good  position,  but  the  union  had  not  yet  become  firm.  The  tongue  had  quite 
healed. 

Wound  of  the  Left  Carotid  Artery,  Internal  Jugular  and  Vertebral  Veins  : 
Diffuse  Aneurysm ;  Hemiplegia  folloiving  Ligature. — A  private,  aged  28,  in 
September,  1916,  received  superficial  wounds  by  fragments  of  shell  on  the 
head,  left  shoulder,  left  buttock  ;  in  addition  one  fragment  penetrated  the  left 
neck.  On  X-ray  examination  the  fragment  was  found  lodged  anterior  to  the 
left  transverse  process  of  the  sixth  cervical  vertebra.  When  admitted  to  King 
George  Hospital,  there  was  nothing  but  a  small  scab  covering  a  puncture  on 
the  left  side  of  the  neck  which  appeared  nearly  healed.  Nine  days  after  the 
patient  awoke,  complaining  that  he  had  just  "  cricked  "  his  neck  and  felt  pain  : 
the  Sister  found  a  pulsating  swelling  which  seemed  about  to  burst  through  the 
scab.  It  was  recognized  that  a  diffuse  aneurysm  had  formed.  An  incision 
was  made  along  the  whole  length  of  the  left  sternomastoid  and  the  muscle 
retracted,  when  the  deep  cervical  fascia  was  exposed,  infiltrated  by  recent  blood. 
Blunt  methods  of  dissection  in  the  line  of  the  vessels  were  employed,  and 
ligatures  were  first  placed  on  the  common  carotid  and  internal  jugular  vein 
below  the  site  of  the  injury.  Then  the  same  vessels  were  exposed  above  the 
aneurysm  and  hgatured,  meanwhile  bleeding  had  been  controlled  by  direct 
pressure.  The  finger  was  next  inserted  into  an  excavation  in  the  neck,  and 
clot,  both  laminated  and  soft,  was  removed,  also  the  fragment  of  shell.  It  had 
produced  a  lacerated  wound  in  the  carotid  artery  and  jugular  vein  about 
1  in.  in  length.  Free  oozing  of  venous  blood  foUowed  the  removal  of  the 
foreign  body,  but  it  could  be  controlled  by  the  finger  pressing  just  below  the 
sixth  transverse  process  and  no  pulsation  could  be  felt  there.  It  was  therefore 
assumed  that  the  bleeding  was  from  the  vertebral  vein.  A  gauze  plug 
was  applied  firmly  and  the  rest  of  the  wound  sewn  up.  The  plug  was 
removed  four  days  later  and  the  wound  healed  without  comphcations.  The 
patient  soon  recovered  consciousness,  but  exhibited  complete  right  hemiplegia 
and  aphasia.  Food  escaped  from  his  mouth  unless  it  was  inserted  far  back, 
when  he  swallowed  it  easily.  He  understood  all  that  was  said,  but  in 
attempting  to  speak,  giggled  and  made  guttural  noises.  As  soon  as  he  had 
somewhat    recovered  he  was  set  to  write  with  his  left  hand  and  to  try  to 
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pronounce  the  letters  as  he  wrote  them.  Five  weeks  subsequent  to  the 
operation  he  was  able  to  repeat  some  words  after  an  obvious  effort  and  with  a 
special  tendency  to  giggle.  He  had  regained  nauch  movement  of  the  leg  at 
both  the  knee  and  ankle,  but  the  right  arm  was  still  paralysed.  Eight  weeks  after 
the  operation  the  right  leg  was  spastic  and  he  walked  by  moving  it  at  the  hip  ; 
some  slight  recovery  of  movement  had  returned  in  the  right  arm  ;  he  had  made 
progress  in  writing  with  the  left  hand  and  in  articulating  the  words  written, 
but  his  free  speech  was  very  defective.  It  was  still  accompanied  by  giggling 
when  he  was  pleased,  but  if  chaffed  he  became  petulant  and  cried.  Five 
months  after  the  operation  he  could  walk  without  a  stick,  but  had  still  some 
spastic  rigidity  about  the  right  knee.  There  was  some  further  improvement  in 
the  right  arm  and  in  speech,  but  both  were  still  much  impaired  in  function 
when  the  man  was  examined  two  years  after  the  operation. 

Woiind  of  the  Left  Vertebral  Artery  conseqiient  on  Fracture  of  the  Atlas; 
Diffused  Aneurysm ;  Fatal. —  A  private,  aged  20,  had  been  wounded  by  a 
machine-gun  bullet  which  had  entered  immediately  behind  and  below  the  left 
mastoid  process  and  had  fractured  the  left  horizontal  ramus  of  the  mandible 
at  the  junction  of  the  bicuspid  and  molar  teeth.  An  X-ray  photograph 
recorded  merely  a  fracture  of  the  mandible.  On  admission  to  King  George 
Hospital,  the  wound  of  entry  had  healed  leaving  a  circular,  depressed  scar. 
The  fractured  jaw  was  fixed  in  a  dental  splint  and  was  uniting.  There  was  no 
sign  of  the  foreign  body,  w"hich  had  presumably  escaped  by  the  mouth.  A 
few  days  after  admission,  attention  was  attracted  for  the  first  time  to  a  swelling 
under  the  scar  below  the  left  mastoid  process  with  induration  around,  and  it 
was  supposed  that  suppuration  was  threatening  to  recur  at  the  point  of  entry. 
The  next  day  it  was  noted  that  the  swelling  yielded  an  aneurysmal  pulsation 
and  a  systolic  bruit.  The  diagnosis  then  made  was  that  of  a  suppurating 
aneurysm  connected  with  the  external  carotid  artery,  or  its  occipital,  or  posterior 
auricular  branch.  An  incision  was  therefore  made  along  the  line  of  the 
external  carotid  artery,  when  enlarged  glands  were  met  with,  and  evidences 
of  peri-adenitis,  together  with  a  recent  infiltration  by  blood.  When  the 
external  carotid  artery  was  exposed,  a  ligature  was  passed  round  it  but  on 
tightening  the  loop  the  pulsation  in  the  swelling  was  not  arrested.  At  the 
moment  it  was  conjectured  that  the  occipital  artery  arose  below  the  level  of 
the  ligature  on  the  carotid.  During  the  search  for  it,  the  aneurysm  was  pene- 
trated, and  there  was  a  sudden  gush  of  blood  under  high  pressure.  The  finger 
thrust  into  the  hole  reached  a  fracture  splitting  horizontally  the  left  transverse 
process  of  the  atlas,  and  the  blood  could  be  felt  to  spout  out  through  the 
fissure  so  made.  This  was  plugged  by  gauze,  held  in  place  by  the  assistant's 
finger,  whilst  the  incision  was  extended  down  the  neck.  The  parts  were 
obscured  by  previous  glandular  inflammation  and  recent  infiltration  by  blood, 
hence  the  sternomastoid  muscle  was  cut  away.  An  attempt  to  expose  the 
vertebral  artery  between  the  fourth  and  fifth  transverse  processes  failed,  so  a 
ligature  was  passed  which  included  the  artery  and  vein  as  well  as  the  muscle 
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between  the  transverse  processes.  This  so  far  controlled  the  haemorrhage  that 
the  digital  pressure  on  the  plug  could  be  released  and  no  more  external 
haemorrhage  occurred.  The  patient  did  not  recover  consciousness ;  there  vpas 
no  reaction  to  the  treatment  for  shock  ;  he  died  eight  hours  after  the  operation  ; 
a  post-mortem  examination  was  not  permitted.  Unfortunately  there  was 
nothing  beforehand  to  indicate  an  injury  to  the  left  vertebi'al  artery  on  the 
arch  of  the  atlas.  It  would  appear  that  as  the  bullet  entered  it  struck  the  tip 
of  the  transverse  process  of  the  atlas,  causing  a  horizontal  fissured  fracture  and 
a  splinter  from  the  fracture  punctured  the  artery.  Had  the  true  nature  of  the 
injury  been  known  before  the  commencement  of  the  operation,  the  safest  plan 
would  have  been  to  have  tied  the  rigid  vertebral  artery  first.  In  any  case 
there  would  have  been  a  difficulty  in  tying  the  vertebral  artery  on  the  injured 
side  because  of  the  previous  adenitis  and  peri-adenitis,  as  well  as  the  extrava- 
sation of  blood.  It  was  believed  that  the  immediate  cause  of  death  was  an 
extravasation  of  blood  which  compressed  the  meninges  about  the  foramen 
magnum  and  atlas. 

Excision  of  an  Aneurysvi  ivhich  communicated  with  a  Plexus  of  Anastomosing 
Vessels. — An  instance  of  the  dilatation  of  anastomosing  vessels  into  a  plexus 
was  met  with  in  the  case  of  an  ofBcer  admitted  to  the  Fourth  London  General 
Hospital.  The  superficial  femoral  artery  had  been  wounded  in  Hunter's  canal 
and  operated  upon,  but  no  details  could  be  obtained.  On  admission  the 
circulation  in  the  leg  and  foot  was  very  poor  indeed.  As  it  improved  an 
aneurysm  developed  in  the  scar  until  the  skin  over  it  became  very  thin.  He 
then  removed  the  superficial  portion  of  the  sac  and  noted,  besides  the  artery 
entering  and  leaving  the  sac,  three  equally  large  vessels  opening  into  the  sac 
on  its  deep  aspect.  The  remainder  of  the  sac  was  sutured  and  after  this 
operation  the  circulation  in  the  foot  and  leg  became  quite  good,  but  the 
aneurysm  dilated  again  and  began  to  point.  At  the  second  operation  the 
aneurysm  was  excised  completely,  the  three  large  arteries  communicating  with 
the  profunda  femoris  were  of  the  size  of  the  superficial  femoral  itself,  and, 
besides,  several  other  smaller  arteries  entered  the  sac.  When  last  seen  the 
officer  had  regained  good  use  of  the  limb.  A  similar  dilatation  of  anastomosing 
arteries  into  a  plexus  was  noted  in  cases  of  late  secondary  haemorrhage  from 
compound  fractures  and  amputation  stumps. 


Sir  George  H.  Makins  referred  to  cases  which  possessed  some  unusual 
characters.  He  first  mentioned  the  occasional  loculation  of  the  sac  met 
with  in  false  aneurysms  following  gunshot  injury.  It  was  obvious  that  the 
blood  escaping  from  a  wounded  artery  tended  to  spread  in  the  direction  of 
least  resistance,  either  along  the  vascular  cleft,  between  the  muscles,  or  along 
the  course  taken  by  the  missile  which  caused  the  injury.  The  last  named  was 
of  most  importance  with  regard  to  the  occurrence  of  loculation,  the  missile 
passing  from  one  to  another  compartment  of  a  limb  or  the  trunk.     The  com- 
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monest  example  was  furnished  by  wounds  traversing  the  thigh,  where  it  was 
not  unusual  to  find  a  false  aneurysm  in  the  femoi*al  vascular  cleft  and  a  large 
blood  cavity  or  mass  of  clot  in  the  adductor  region,  the  two  being  connected 
by  a  narrow  neck  at  the  point  at  which  the  missile  had  pierced  the  facial 
boundary  which  separated  the  two  compartments.  Another  common  occurrence 
was  the  primary  formation  of  two  pools  of  blood  on  either  side  of  the  inter- 
osseous membrane  between  the  bones  of  the  forearm  or  leg.  In  any  of  these 
cases  the  collection  of  blood  in  the  compartment  distal  to  the  wounded  artery 
usually  coagulated  and  formed  no  part  of  the  final  aneurysmal  sac.  Occasionally 
the  secondary  portion  of  the  sac  might  be  cut  ofi",  the  contained  blood  might 
deposit  clot,  and  a  collection  of  fluid  serum  might  remain  in  direct  apposition 
to,  but  not  in  communication  with,  the  definite  aneurysm.  In  illustration  he 
mentioned  a  case  of  wounding  by  a  bullet  of  the  second  portion  of  the  sub- 
clavian artery.  An  extensive  extravasation  of  blood  into  the  area  of  the 
posterior  triangle  of  the  neck  resulted,  a  part  of  the  effusion  being  deep,  and 
limited  by  the  deep  cervical  fascia,  a  second  portion  being  superficial  to  that 
structure.  A  well-defined  aneurysm  was  found  beneath  the  anterior  scalene 
muscle,  while  superficial  to  the  fascia  a  large  fluid  collection  remained.  The 
matter  was  one  of  practical  importance  because  pulsation  was  communicated  to 
the  fluid  of  the  superficial  cavity  and  the  condition  was  thought  to  be  one  of 
immediate  danger,  kn  operation  on  the  fourteenth  day  showed  a  loculus  full 
of  straw-coloured  serum,  and  it  was  evident  that  no  urgency  had  really  existed 
for  early  operation.  In  ten  cases  in  which  there  was  an  injury  to  the  sub- 
clavian artery — which  at  the  same  time  had  been  the  source  of  the  blood  in  a 
haemothorax — the  subclavian  aneurysm  was  small  and  developed  tardily.  It 
was  assumed  in  explanation  that  the  blood  passed  in  the  direction  of  least 
resistance  into  the  pleural  sac,  and  that  any  large  primary  collection  of  clot 
or  blood  in  the  neck  did  not  take  place.  The  sac  in  traumatic  aneurysms  was 
sometimes  formed  by  unlikely  structures.  He  mentioned  a  case  in  which  an 
old  tuberculous  cavity  in  the  apex  of  the  right  lung  provided  the  sac  of  an 
aneurysm,  or  rather  an  arterio-venous  htematoma,  which  formed  in  connexion 
with  the  innominate  artery.  The  pleural  sac  had  been  obliterated  by  adhe- 
sions secondary  to  the  tuberculous  disease,  hence  the  blood  from  the  wounded 
artery  and  vein  passed  in  the  direction  of  least  resistance  into  the  cavity  of  the 
lung.  The  patient  died  on  the  seventh  day  after  profuse  haemoptysis.  Mr. 
Lawford  Knaggs  had  published  a  case  in  which  the  sac  was  located  in  the  sub- 
stance of  a  fractured  humerus,  raising  the  suspicion  of  a  malignant  tumour. 
More  than  one  case  had  been  observed  in  which  ossification  of  the  sac  was 
commencing  at  an  early  date.  This  had  been  seen  particularly  in  the  thigh, 
in  instances  in  which  the  femur  was  implicated,  and  the  condition  threw  some 
light  on  that  of  traumatic  myositis  ossificans.  It  would  be  interesting  to  know 
if  any  cases  of  traumatic  aneurysm  of  the  aorta  had  been  observed.  In  the  War 
Office  collection  several  wounds  of  tlie  aorta  were  to  be  seen,  some  so  limited 
in  extent  that  there  was  reason  to  believe  that  if  the  patient  had  not  died  from 
other  causes  the  injury  might   have  remained  undetected.     Two  specimens  of 
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extensive  wounds  were  of  interest.  In  one  case  there  was  a  large  arterial 
haematoma,  and  the  patient  died  on  the  sixteenth  day  as  the  result  of  haemor- 
rhage and  toxaemia,  and  the  abdominal  swelling  had  not  attracted  attention  during 
life.  In  the  second  a  false  aneurysm  of  the  thoracic  aorta  was  reaching  the  con- 
dition of  a  well-defined  sac  when  it  burst  into  the  gullet  on  the  thirty-seventh 
day.  The  rarity  with  which  infection  took  place  was  somewhat  remarkable. 
In  looking  through  a  large  series  of  cases  a  number  in  which  fragments  of 
shells  were  found  within  the  sac  rendered  this  the  more  striking,  since  the  clot 
must  have  had  to  contend  with  gross  contamination.  It  might  well  be,  however, 
that  some  of  the  numerous  cases  of  early  secondary  haemorrhage  or  extension 
were  really  to  be  referred  to  this  cause.  Infection  might  also  be  the  explanation 
of  tardy  development  in  some  of  the  cases  in  which  an  aneurysm  was  only 
detected  at  a  late  date.  Experience  gained  in  the  war  had  familiarized  them 
with  the  effect  of  infection  on  partially  injured  vessels,  in  giving  rise  to 
secondary  haemorrhage,  and  to  development  of  aneurysms  in  the  exposed 
extremities  of  large  arteries  in  infected  amputation  stumps.  He  asked 
whether  any  members  present  had  seen  well-developed  venous  sacs  in  cases 
of  arterio-venous  aneurysms.  For  many  reasons  he  had  been  inclined  to 
doubt  the  occurrence  of  this  form  of  arterio-venous  aneurysm,  although  the 
description  of  it  was  classical.  One  such  specimen  was  contained  in  the 
War  Office  collection. 
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Functional  Results  of  Successfully  Reduced  Congenital 
Dislocation  of  the  Hip. 

PEESIDENT'S    ADDRESS.' 
By  E.  Laming  Evans,  C.B.E.,  F.R.C.S. 

A  CONSIDERATION  of  the  functional  results  of  successfully  reduced 
congenital  dislocations  of  the  hip  opens  up  for  observation  and  dis- 
cussion a  subject  matter  which  is  only  now  becoming  available.  If  we 
review  shortly  the  methods  of  treatment  before  the  manipulative 
period,  we  find  that  continuous  extensions,  with  or  without  abduction, 
never  led  to  a  successful  reduction.  If,  in  the  course  of  such  treatment, 
the  femoral  head  lay  over  the  acetabulum  the  head  was  kept  off  the 
acetabular  floor  by  infolded  capsule,  and  progressive  displacement 
occurred  when  extension  ceased.  It  is  not  often  that  we  have  an 
opportunity  of  examining  such  a  case  nowadays,  so  I  do  not  hesitate 
to  show  you  a  series  of   skiagrams  illustrating  the  functional  results. 

Nearly  fifty  years  ago,  Mr.  William  Adams  carried  out  the  treat- 
ment described  byBuckmaster  Brown  upon  a  doctor's  daughter,  N.  W., 
who  had  left-sided  congenital  dislocation.  The  treatment  lasted  several 
years,  but  I  cannot  give  you  further  details.  I  show  you  skiagrams 
taken  in  1907,  1909,  1913,  1920.  On  the  left  side  the  femoral  head 
is  upon  the  dorsum  ilii  :  it  would  be  impossible  to  say  by  clinical  or 
X-ray  examination  that  any  treatment  had  been  carried  out.  On  the 
right  side,  the  X-ray  of  1907  shows  a  shallow  acetabulum,  with  half 
the  femoral  head  outside  the  acetabulum,  unsupported  by  any  roof. 
Such  a  condition  is  not  infrequent  in  cases  which  are,  clinically,  uni- 
lateral :  Hoffa  maintained  that  it  occurred  in  25  per  cent,  of  cases,  but 
it  has  not  occurred  so  frequently  as  this  in  my   series.     Beyond  some 

'  At  a  meeting  of  the  Sub-section,  held  October  5,  1920. 


10  Evans  :    Congenital  Dislocation  of  the  Hip 

flattening  of  the  postero-internal  pole  of  the  femoral  head  and 
shallowness  of  the  acetabulum  the  changes  are  slight.  Pain  at  this 
time  was  increasing  and  functional  ability  diminishing  ;  in  the  skiagrams 
of  1909,  1913,  and  1920  progressive  osteo-arthritic  changes  are  seen  : 
and  now  a  Baker's  cyst,  the  size  of  a  tangerine  orange,  is  distending  the 
anterior  part  of  the  capsule,  and  the  disability  is  so  great  that  she 
avoids  any  walking,  standing  or  stooping.  Comparing  the  two  sides, 
the  dislocated  hip  is  painless  and,  in  a  very  limited  way,  is  a  better 
functional  organ  than  the  undislocated  hip. 

I  may  here  remark  how  difficult  it  is  to  standardize  hip-joints  as 
functional  organs.  Range  and  power  of  mobility  are  useful  tests  but 
offer  unreliable  data  for  estimating  the  functional  results  exhibited  in 
walking  and  standing.  I  have,  during  the  last  ten  years,  had  an  oppor- 
tunity of  examining,  at  the  Royal  Surgical  Aid  Society,  seventy-nine 
cases  of  adults  suffering  from  congenital  dislocation  of  the  hip,  in  which 
no  operative  treatment  had  been  undertaken.  In  each  case,  the  degree 
of  direction  of  mobility,  the  power  of  mobility,  and  the  degree  of  dis- 
placement were  noted.  In  general  terms  it  may  be  said  that  the  degree 
of  displacement  caused  a  shortening  rarely  in  excess  of  2^  in.  :  that 
functional  disability  increased  rapidly  between  the  ages  of  20  and  30, 
and  that  after  30  a  walk  of  over  one  mile  was  rarely  voluntarily  under- 
taken— that  the  direction  of  displacement  influenced  functional  disability 
after  30  only  slightly.  In  some  cases  the  functional  disability  was  out 
of  all  proportion  to  the  physical  signs,  and  the  patient  was  practically 
house-ridden. 

Turning  to  the  next  period  of  treatment — the  Hoffa-Lorenz  method 
by  open  exposure  and  by  shaping  the  femoral  head  and  acetabulum 
before  reduction — I  think  such  results  should  be  considered  as  nearthroses 
rather  than  as  successful  reductions.  However  we  regard  them,  the 
results  must  be  considered  poor  :  in  fact,  they  have  been  disastrous, 
adding  marked  deformity  and  increasing  functional  disability.  Further, 
no  one  has  produced  clinical  and  X-ray  evidence  of  permanent  functional 
success  lasting,  even,  in  a  single  case,  over  a  long  period  of  years. 

I  here  show  you  an  X-ray  of  a  right  hip,  reduced  by  open  opera- 
tion by  the  late  Mr.  Keetley  in  1905  in  a  patient  aged  10.  Ten  years 
later,  functional  disability  increased,  and  the  accompanying  X-ray  was 
taken  in  1915.  There  is  now  2J  in.  of  shortening,  and  functional 
activity  is  rapidly  diminishing,  a  result  accelerated  by  canteen  work 
during  the  war. 

X-ray  examination  of  other  cases  treated  by  surgeons  of  undoubted 
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operative  skill  have,  in  all  cases,  failed  to  disclose  a  permanent 
reduction.  I  do  not  here  include  the  open  operation  of  arthrotomy 
performed  with  a  view  to  dilate  a  constricted  isthmus  and  so  to 
facilitate  reduction  by  manipulation.  I  have  no  results  to  show,  but 
hope  that  others  who  have  will  show  them. 

Turning  now  to  cases  treated  by  manipulation,  Paci,  Lorenz,  and 
others,  were  employing  this  method  during  the  last  few  years  of  last 
century.  In  England,  cases  were  first  treated  by  manipulative  methods 
in  1903.      Some  surgeons  may  have  successful  reductions  dating  from 


Fig.   1. 
Case  of  P.  J.     Ten  years  after  reduction,  as  seen  in  1920. 


that  year.  Personally  I  regret  that  I  have  not,  and  for  the  reason  that 
the  method  employed  involved  much  more  force  and  tearing  of  healthy 
parts  than  was  subsequently  found  to  be  necessary,  and  partly  because 
of  the  difficulty  of  getting  satisfactory  X-ray  records. 

In  my  earlier  cases  in  1903,  reductions  were  undoubtedly  obtained, 
but  inefficient  after-treatment  and  the  method  of  reduction  combined 
to  cause  the  reduction  to  be  unsuccessful  owing  to  failure  of  retention 
of  the  reduced  head.  In  all  eighty-one  cases  have  been  dealt  with,  but 
the  difiiculty  of  keeping  in  touch  with  hospital  patients  has  been  greatly 
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increased  by  the  war  and  the  advanced  railway  fares.  I  regret  that 
I  cannot  to-night  show  any  cases  reduced  before  1910,  but  I  hope  at 
subsequent  meetings  to  do  so  and  I  hope  others  will  do  so  likewise. 

In  the  case  of  P.  J.,  the  dislocation  was  reduced  in  January,  1910, 
at  the  age  of  2|.  In  January,  1912,  the  legs  were  equal,  19^  in.,  and 
function  perfect.    This  case  has  been  observed  yearly  and  X-rays  taken. 


Fig.  2  L. 
Case  of  M.  B.     Nine  years  after  reduction,  as  seen  in  1920. 


I  show  you  the  series  ;  in  January,  1920,  the  legs  were  equal,  30  in. 
The  functional  result  is  perfect  yet  the  X-ray  shows  that  only 
three-quarters  of  the  femoral  head  is  covered  by  an  acetabular  roof, 
and  the  chances  of  decrease  of  functional  activity  between  the  ages 
of  20  and  30  are  suggested  by  the  osteo-arthritic  changes  seen  in  the 
case  of  N.  W. 
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I  also  show  the  case  of  M.  B.,  reduced  nine  years  ago  at  the  age 
of  4  years  2  months  :  the  functional  result  is  no  better  than  in  the 
preceding  case,  but  the  X-ray  shows  a  more  perfect  joint,  and  an 
acetabular  roof  which  fits  perfectly  over  the  weight-bearing  femoral 
head.  The  prognosis  for  future  functional  activity  in  this  case  appears 
to  be  good. 


Fig.  2  R. 
Case  of  M.  B.     Nine  years  after  reduction,  as  seen  in  1920. 


M.  S.  Dislocation  reduced  in  1910,  at  the  age  of  3  years  3  months. 
I  show  you  the  series  of  skiagrams.  The  result  is  functionally  perfect 
and  the  X-ray  shows  a  femoral  head  fully  covered  by  a  well  defined 
acetabular  roof.  I  see  no  reason  why  the  reduced  joint  in  this  case 
should  not  stand  the  stresses  and  strains  of  an  ordinary  life  without 
showing  any  degenerative  changes. 
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M.  G.,  a  bilateral  case,  reduced  in  1910  at  the  age  of  7.  The  last 
X-ray  was  taken  in  1916,  six  years  after  reduction.  Unfortunately  she 
died  in  1918  of  influenza  without  my  knowledge,  and  the  joints  were 
not  preserved.  I  saw  this  girl  a  few  months  before  death :  the  legs 
were  equal  in  length  and  she  walked  well  and  free  from  limp  or  waddle 
or  pain.  The  X-ray,  however,  shows,  on  the  left  side  a  varal  deformity 
of  the  neck,  and  of  the  other,  an  absorption  of  the  head  and  neck. 
I  cannot  but  think  that  the  prognosis  of  function  in  such  joints  is  bad, 


Fig.  3. 
Case  of  M.  S.     Ten  years  after  reduction,  as  seen  in  1920. 


and  that  this  is  a  class  of  case  in  which  the  benefit  will  be  limited  to 
adolescence  and  early  adult  life. 

L.  B. — Left-sided  dislocation  reduced  ten  years  ago  at  the  age  of  5. 
The  acetabulum  was  very  poorly  developed  as  is  shown  in  the  skiagram 
before  reduction.  The  functional  result  at  present  is  quite  good, 
though  there  is  |  in.  shortening.  The  joint  movements  are  good  :  she 
walks  well,  without  pain  or  sense  of  fatigue.  I  show  you  a  skiagram 
taken  in  June,  1920,  ten  years  after  reduction.  The  acetabulum  is  still 
poorly  developed  and  shallow  and  the  femoral  head  has  worn  for  itself 
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a  new  socket  at  the  junction  of  the  upper  part  of  the  acetabulum  and 
the  roof.     The  prognosis  for  the  ultimate  use  is  not  good. 

I  have  endeavoured  to  place  before  you  the  present  functional  results 
and  X-ray  findings  of  some  cases  I  operated  upon  in  1910  or  about 
that  time  which  can  be  traced  at  present  or  are  available  to  re- 
examination and  to  indicate  the  lasting  capacity  of  reduced  joints  as 
articular  organs. 


Fig.  4. 
Case  of  M.  G.     Six  years  after  reduction. 


Four  main  principles  of  treatment  result  from  observations  during 
the  course  of  this  inquiry  : — 

(1)  Keduce  early. 

(2)  Reduce  gently. 

(3)  Retain  concentrically. 

(4)  Encourage  early  function. 
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Fig.  5. 
Case  of  L.  B.     Ten  years  after  reduction,  as  seen  in  1920. 
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DISCUSSION. 

Mr.  Faiebank  said  tliat  failure  to  obtain  a  good  functional  result  in  a  case 
in  which  an  anatomical  cure  had  resulted  appeared  to  be  due  either  to 
"  arthritic"  changes  in  the  joint  or  to  failure  of  recovery  of  the  muscles — e.g., 
adductors  damaged  at  the  time  of  reduction.  As  regards  arthritic  changes, 
these  could  develop  during  the  later  stages  of  the  treatment,  subside  with  rest, 
and  a  good  result  be  obtained.  Or  a  more  insidious  change  might  take  place — 
"absorptive  arthritis"  he  had  been  in  the  habit  of  calling  it,  with  a  gradual 
wearing  away  of  the  head  and  neck  of  the  femur,  and  sometimes  of  the 
acetabulum  as  well,  with  a  gradual  migration  of  the  femur  upwards.  Then 
there  were  the  changes  described  under  the  title  of  "  pseudo-coxalgie."  These 
changes  did  not,  in  his  experience,  interfere  with  the  ultimate  perfection  of  the 
result.  Were  the  absorptive  changes  above  alluded  to  an  advanced  stage  of 
"  pseudo-coxalgie,"  and  were  both  essentially  traumatic  in  origin,  and  were  the 
arthritic  symptoms — e.g.,  spasm  and  rigidity — simply  the  result  of  a  sprain  of 
the  joint  during  convalescence,  or  was  there  an  infective  element  at  work  ? 
Further  investigation  was  necessary  to  clear  up  these  points.  The  fact  that 
arthritis  was  commoner  after  "  open  "  than  after  manipulative  reduction,  even 
though  the  wound  in  the  former  healed  by  first  intention,  rather  suggested 
infection  as  the  cause.  The  radiograms  were  of  a  case  of  unilateral  dislocation 
reduced  by  manipulation  (at  the  third  attemptj  at  the  age  of  9.  Ten  months 
later  the  patient  had  a  fall,  and  arthritic  changes  were  present  for  many  months 
afterwards.  Though  absorption  did  not  occur,  a  late  gradual  migration  upwards 
of  the  femur  took  i^lace,  with  poor  function.  Here  were  two  cases  of  pseudo- 
coxalgie  following  reduction  and  giving  good  final  results,  one  in  a  child  operated 
upon  at  the  age  of  1  year  8  months,  and  the  other  at  the  age  of  5^.  The 
latter  showed  an  excellent  result  over  four  years  later,  but  the  radiogram  made 
him  wonder  whether  the  good  result  would  be  permanent.  The  next  radiogram 
was  of  a  bilateral  case  in  which  pseudo-coxalgie  changes  developed  on  one  side 
and  not  on  the  other.  The  functional  result  was  excellent  three  years  after 
the  operation.  It  might  be  of  interest  to  note  that  damage  to  the  adductors 
on  the  affected  side  was  somewhat  excessive.  The  last  case  was  a  bilateral 
one  operated  on  at  the  age  of  7,  and  showed  the  typical  result  of  absorptive 
arthritis  with  a  deplorable  functional  result.  This  case  had  helped  him  in 
deciding  that  an  age  limit  should  be  fixed  beyond  which  it  was  inadvisable  to 
attempt  reduction.  In  this  connexion  it  might  be  of  interest  to  mention  a 
recent  experience.  A  few  weeks  ago  he  had  had  the  opportunity  of  examining 
a  lady,  aged  25,  upon  whom  Lorenz  had  operated  for  bilateral  dislocation,  in 
Vienna,  when  she  was  aged  8 — i.e.,  seventeen  years  ago.  She  was  under 
treatment  for  two  years  and,  after  an  interval,  for  a  further  year.  No  radio- 
grams had  been  taken  since  the  operation.  The  result  was  said  by  the  mother 
to  be  a  most  wonderful  cure,  particularly  for  her  age.  On  examination  the 
result  was  found  to  be  anything  but  a  cure.  The  trochanters  were  somewhere 
near  the  crests  of  the  ilia,  and  nothing  could  be  felt  of  the  heads  of  the  femora, 
JA— S   2 
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and  he  imagined  they  had  disappeared.  Functionally  the  result  was  wonder- 
fully good,  though  by  no  means  perfect.  There  was  no  lordosis  whatsoever. 
She  could  walk  many  miles,  but  did  not  play  games,  apparently  through 
disinclination.  Trendelenburg's  sign  was  just  present  on  one  side,  and  absent 
on  the  other.  She  stated  that  she  rarely  suffered  from  pain  in  the  hips,  but  it  was 
noteworthy  that  they  kept  a  tame  masseuse  who  gave  her  treatment  from 
time  to  time  I  For  obvious  reasons  a  radiogram  was  not  taken,  though  one  had 
been  greatly  desired.  This  case  made  him  wonder  whether  it  would  not  be 
possible  to  cure  the  lordosis  and  improve  the  function  in  a  case  above  the  age 
limit  without  attempting  a  true  reduction. 

Mr.  Openshaw  drew  attention  to  the  fact  that  cases  of  congenital  disloca- 
tion of  the  hip  were  now  met  with  at  a  much  earlier  age  than  used  to  be  the 
case.  He  had  operated  on  cases  of  congenital  dislocation  of  the  hip  by 
Lorenz's  method  since  1896.  In  1898  he  showed  cases  of  cure.  After  the 
South  African  War  he  published  a  paper  in  which  he  pointed  out  that  Lorenz's 
method  did  not  cure  every  case  of  congenital  dislocation  of  the  hip,  owing  to 
anteversion  of  the  neck  or  imperfect  reduction,  subsequent  contraction  of  the 
adductors,  or  other  causes.  He  agreed  with  the  President's  statement  that 
osteo-arthritis  usually  began,  and  became  aggravated,  between  the  ages  of  20 
and  30,  and  at  the  latter  age  it  was  not  unusual  for  a  patient  to  be  able  to 
walk  only  a  quarter  of  a  mile.  If  the  cases  were  met  with  between  3  and  4 
years  of  age  he  considered  that  eighteen  out  of  twenty  ought  to  be  perfect 
cures,  and  he  considered  that  the  subsequent  onset  of  osteo-arthritis  was  not 
necessarily  to  be  expected. 

Mr.  Baxkaet  said  that  he  had  seen  a  good  many  cases  treated  by  the 
Lorenz  method,  and  he  thought  that  the  fear  of  redislocation  after  reduction 
had  been  exaggerated,  and  that  the  attitude  of  hyperextension  had  been  over- 
done, with  the  result  that  in  a  very  large  proportion  of  the  cases  the  head  of 
the  femur  was  in  front  of,  and  not  truly  in  apposition  with,  the  acetabulum.  He 
believed  that  more  accurate  apposition  was  obtained  when  the  femur  was 
rotated  inwards — especially  when  there  was  anteversion  of  the  neck — and  he 
had  for  some  years  adopted  an  attitude  of  45"  internal  rotation  and  abduction  as 
a  routine  second  position.  It  was  necessary  to  include  the  knee  bent  to  a  right 
angle  in  the  plaster.  He  disagreed  with  the  practice  of  encouraging  or  allowing 
children  to  walk  or  crawl  in  plaster  soon  after  reduction.  The  development  of 
the  hip-joint  was  favoured  by  constant  pressure  of  the  head  of  the  femur 
against  the  centre  of  the  acetabulum.  The  source  of  this  pressure  was  muscular 
retraction  and  not  movement.  Movement  only  served  to  dissipate  the  pressure 
from  the  centre  of  the  acetabulum.  He  did  not  allow  the  patients  to  walk 
until  there  was  X-ray  and  other  evidence  of  stability  at  the  hip-joint.  He 
also  deprecated  the  routine  division  of  the  adductors  and  preliminary  stretching 
or  rupture  of  muscles  before  reduction.  He  had  seen  several  cases  in  which, 
although  the  hip  had  been  reduced,  the  gait  was  greatly  impaired  by  permanent 
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injury  to  the  muscles.  He  did  not  manipulate  the  limb  in  any  way  before 
reduction,  and  only  occasionally  was  it  necessary  to  divide  the  tendon  of 
the  adductor  longus  in  older  patients.  He  believed  that  treatment  on  these 
lines  gave  far  better  results  than  could  be  obtained  by  strict  adherence  to  the 
original  technique  of  Lorenz. 

Muscular  Dystrophy  in  a  Boy  aged  7  Years  9  Months. 
By   Paul   Bernard   Eoth,  F.E.C.S. 

Nothing  was  noticed  wrong  until  he  started  to  walk  at  13  months, 
when  he  "rocked"  very  much,  and  in  getting  up  from  the  ground 
"  used  to  put  his  hands  on  his  knees  as  if  he  was  an  old  man." 

On  examination  there  w^as  found  to  be  a  paresis  of  all  the  muscles 
of  his  lower  extremities,  and  of  those  of  the  shoulder-girdle  in  the 
upper  extremities.  He  was  only  just  able  to  stand  in  a  severe  double 
genu  valgum  position,  with  the  two  knees  together,  the  two  feet  wide 
apart,  and  the  two  hands  placed  on  the  two  knees.  When  put  supine 
on  the  floor  he  was  just  able  to  roll  over  into  the  prone  position,  and 
very  slowly  and  gradually  wriggle  and  draw  himself  up  into  the  standing 
position  described,  by  means  of  a  chair ;  taking  tW'O  minutes  to  the 
whole  process,  and  expending  a  great  amount  of  energy.  There  was  no 
fibrillary  twitching  of  the  muscles,  the  condition  did  not  seem  to  be 
getting  worse,  and  the  boy's  intelligence  was  above  par. 

I  have  lengthened  the  tendo  Achillis  of  each  foot,  as  it  had 
become  contracted,  and  have  fitted  him  with  a  pair  of  Thomas's  calliper 
knee-splints,  which  enables  him  to  stand  erect  in  comfort,  to  get  about 
the  room  with  much  greater  ease  than  before. 

Case  of  Brittle  Bones  in  a  Young  Man  aged  20. 

By  Paul  Bernard  Roth,  F.E.C.S. 

The  patient  was  "  rickety  from  birth,"  with  knock  knees :  he  was 
operated  on  for  this  when  aged  10  at  St.  Thomas's  Hospital.  He  was 
very  small  for  his  age.  Five  years  ago,  when  aged  15,  his  legs  got 
weaker  and  for  two  years  he  was  not  able  to  walk  at  all.  Three  years 
ago  he  began  to  get  about  again,  but  this  was  hardly  to  his  advantage, 
for  he  broke  in  quick  succession  his  left  forearm,  right  thigh,  both 
thighs  just   above  the  knee,  and  his  left  collar-bone.      He  now   has 
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severely  distorted   femora    and  is  only  4   ft.   high.     His   head   bulges 
distinctly  in  the  temporal  region  over  the  ears. 

I  have  had  him  fitted  also  with  Thomas%  calliper  knee-splints, 
moulded  to  the  curves  of  his  thighs,  thereby  enabling  him  to  stand, 
and  in  a  short  while,  it  is  hoped,  to  walk. 


Further  Report  of  Case  of  Bilateral  Congenital  Elevation 

of    Scapula.^ 

By  H.  A.  T.  Fairbank,  M.S. 

Radiogram  taken  with  the  left  arm  fully  elevated  failed  to  show  any 
downward  displacement  of  the  head  of  the  humerus,  though  this 
apparent  displacement  was  pointed  out  by  Mr.  Bankart  and  Mr.  Elmslie 
when  the  case  was  shown.  No  adequate  explanation  can  be  offered  for 
the  surprising  mobility  of  the  left  shoulder-joint,  which  allows  of  vertical 
elevation  of  the  left  arm  while  the  right  is  checked  long  before  the 
vertical  position  is  reached. 

Electrical  examination :  Trapezius  below  the  level  of  spine  of 
scapula,  no  response  right  or  left ;  rhomboids  acting ;  serratus  just 
acting  left,  very  weak  right ;  spinati  acting ;  levator  anguli  scapulae 
acting. 

Osteitis  Deformans. 
By  H.  A.  T.  Fairbank,  M.S. 

S.  Y.,  FEMALE,  aged  58,  married,  complains  of  pain  in  left  leg,  below 
knee,  since  November,  1919  ;  getting  worse.  Worse  after  standing  or 
walking  and  in  bed  at  night ;  pain  in  right  hip  and  left  foot  sometimes. 

History  :  one  son,  aged  30  ;  no  miscarriages ;  no  evidence  of  syphilis ; 
no  headache  ;  teeth  all  removed. 

On  examination  ;  Pain  and  tenderness  (quite  definite)  in  both  calves 
and  soles  of  feet,  particularly  left ;  both  arches  of  left  foot  are  giving 
way ;  knee-jerks  present ;  left  tibia  thickened  in  upper  half  or  more, 
and  curved  anteriorly ;  anterior  edge  rounded ;  other  tibia  normal. 
Femora  :  ?Both  a  trifle  thick  in  lower  third.     Spine  normal.     Nothing 

'  Shown  at  a  meeting  of  the  Sub-section  on  May  4,  1920.  See  Proceedings,  1920,  xiii 
<Sect.  Surg.,  Sub-sect.  Orth.),  p.  236. 
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else  found  abnormal.  No  obvious  source  of  infection.  Wassermann 
reaction  negative. 

X-ray  examination  shows  diffuse  thickening  of  upper  two-thirds  of 
left  tibia  with  increase  of  anterior  curve.  There  are  a  number  of  clear 
spaces,  mostly  small,  in  the  anterior  portion  of  the  bone,  and  one  larger 
space  more  than  ^  in.  in  diameter  in  the  centre  of  the  upper  third  of 
the  bone,  shut  off  from  the  medullary  cavity.  The  upper  limit  of  this 
space  is  2  in.  below  the  articular  surface.  This  is  the  only  clear 
area  which  suggests  the  presence  of  a  cyst.  The  shaft  of  the  other 
tibia  is  a  trifle  thickened,  but  there  is  no  honeycombing.  The  right 
fibula  shows  some  thickening,  but  not  the  left.  The  shafts  of  the 
femora  seem  to  be  unduly  thick  and  dense  for  a  woman.  The  medul- 
lary cavities  are  not  well  defined.  The  hip-joints  and  pelvis  show 
nothing  abnormal.  The  cranium  is  definitely  and  uniformly  thicker 
than  normal. 

The  diagnosis  in  this  case  would  appear  to  be  clear.  As  to  treat- 
ment, she  has  been  put  on  a  diet  almost  wholly  proteid ;  carbo- 
hydrates have  been  reduced  to  a  minimum.  The  patient  says  she  is 
better,  but  as  the  alteration  in  diet  was  only  commenced  two  or  three 
weeks  ago,  it  would  be  unwise  to  draw  conclusions. 

Deformities  Associated  with  Chronic  Nephritis. 
By  H.  A.  T.  Fairbank,  M.S. 

D.  W.,  AGED  13.     Complaint  :  Bowing  of  legs  one  year. 

History :  No  history  of  rickets  in  early  childhood ;  no  rickets  in 
family ;  no  deformities  in  family ;  general  health  apparently  good. 
Became  nervous  two  years  ago,  with  pain  in  loins.  Her  doctor  blistered 
her  back ;  he  thought  it  was  a  cold  at  the  time.  Mother  had  some 
tonsillitis  and  influenza  just  before  the  child  was  born.  No  history  of 
trauma  to  the  legs. 

On  examination:  Height  4  ft.  9  in.  (only  f  in.  below  the  average). 
There  is  a  genu  varum  affecting  both  legs,  the  curve  taking  place 
principally  in  the  tibiae,  just  below  the  upper  extremities.  The  lower 
epiphyses  of  both  tibite  and  fibulae  are  somewhat  enlarged.  The  right 
leg  is  f  in.  shorter  than  the  left,  the  shortening  involving  all  portions  of 
the  leg.  Nothing  else  abnormal  in  the  legs,  except  that  flexion  is 
slightly  limited  in  the  right  hip,  and  the  right  thigh  cannot  be  carried 
across    the    abdomen.      The    upper  limbs    are    normal  except  for  the 
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forearms  which  are  both  shorter  than  normal.  Both  bones  of  the 
forearms  are  curved,  the  radius  outwards,  the  ulna  backwards,  and 
the  distal  portions  are  slightly  enlarged.  There  is  limitation  of 
pronation  and  supination,  particularly  the  latter,  on  both  sides.  There 
is  some  limitation  of  movements  in  the  wrist  joints  in  the  direction  of 
flexion  and  abduction.     There  is  no  beading  of  the  ribs.     The  spine 


Fig.  1. 

Case  of  deformity  associated  with  chronic  nephritis.     Both  knee-joints  showed 
the  same  appearance  in  the  tibia. 


is  normal.  Examination  of  the  body  for  sepsis  is  negative.  The  tonsils 
are  small,  and  sepsis,  if  present  at  all,  is  of  the  very  mildest  type. 
There  is  only  one  gland  to  be  felt  in  the  neck.  The  spleen  is  not 
palpable.  Urine  :  A  catheter  specimen  showed  a  trace  of  albumin  and 
a  few  granular  casts.     There  is  no  globulin  present.     Culture  sterile. 
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Blood  examination  :  Eed  cells,  5,583,000  per  cubic  millimetre, 
lll'O  per  cent,  of  normal,  normal  in  size  and  shape;  hgemoglobin, 
86   per  cent.  ;    colom*   index,  077;    leucocytes,  8,000  per  cubic  milli- 


FiG.  '2. 

Case  of  deformity  associated  with  chronic  nephritis.     The  two  forearms  were 
precisely  similar  in  appearance. 


metre ;  polynuclear,    53  per  cent. ;  lymphocytes,   46   per  cent.  ;    large 
mononuclear,  1  per  cent.  ;  no  unusual  cells. 

X-ray    examination    shows    some    distortion  of   upper  epiphysis  of 
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tibia,  and  a  fairly  abrupt  curve  in  the  juxta-epiphyseal  region  of  the 
shaft,  accounting  for  the  varum.  On  each  side  there  is  a  crack  running 
into  the  shaft  on  the  outer  side  for  |  in.  or  so.  These  cracks  are  nearly 
parallel  to  the  adjacent  portion  of  the  epiphyseal  line,  and  distant  from 
it  2  in.  in  one  leg,  and  f  in.  in  the  other.  In  the  lateral  views  the 
position  of  the  crack  shows  as  a  fine  dense  transverse  line.  The  hips 
and  pelvis  show  no  abnormality.  There  is  no  sign  of  rickets.  The 
radius,  in  both  forearms,  shows  a  fairly  abrupt  curve,  convex  outwards, 
at  the  junction  of  the  middle  and  lower  thirds,  with  some  diffuse 
thickening.  The  ulna  has  a  less  marked  and  more  gradual  curve, 
convex  backwards,  the  lower  end  being  displaced  somewhat  forwards, 
in  front  of,  and  overlapping,  the  carpus.  The  epiphyseal  lines  are 
sharp  and  narrow,  but  somewhat  irregular.  The  radial  epiphysis  is 
distinctly  wedge-shaped  with  the  base  outwards,  the  carpus  being  pushed 
over  towards  the  ulna,  so  that  the  two  overlap,  the  ulna  in  front  and 
the  carpus  behind.  There  is  no  definite  obliteration  of  the  inner  part 
of  the  radial  epiphyseal  line,  and  the  radius  is  not  short,  so  the 
appearances  do  not  quite  agree  with  that  seen  in  Madelung's  deformity, 
while  of  course  the  position  of  the  ulna  is  different.  The  lateral  views 
show  the  carpus  displaced  on  to  the  posterior  lip  of  the  radial  articular 
surface. 

Pseudo-coxalgie. 
By  H.  A.  T.  Fairbaxk,  M.S. 

E.  P.,  AGED  8.  Four  months  ago  he  was  knocked  down  by  a 
bicycle,  and  the  rider  fell  on  him.  The  left  foot  was  bruised.  One 
month  after  the  accident  he  began  to  limp  on  the  left  leg,  and  has 
complained  of  some  pain  in  that  leg.     Limp  getting  worse. 

On  examination  :  A  healthy  looking  child,  perhaps  rather  under- 
sized. He  limps  on  left  leg.  Legs  are  equal  in  length ;  slight 
wasting  of  left  thigh;  marked  limitation  of  abduction  of  that  hip 
with  some  limitation  of  internal  and  external  rotation,  but  flexion  is 
free,  almost  to  the  extreme  limit.  Extension  is  obliterated.  The  tro- 
chanter is  normal  in  position,  and  there  is  little,  if  any,  thickening  in 
the  region  of  the  head  and  neck  of  the  femur.  No  pain  on  percussion. 
Trendelenburg's  sign  is  positive.  The  left  foot  is  slightly  shorter  than 
the  right.'  Von  Pirquet  reaction  is  negative.  AVassermann  reaction 
doubtful,  probably  weakly  positive.  Xo  source  of  possible  infection 
found.  There  is  a  systolic  murmur,  "?  mitral  disease.  Urine  :  Negative 
to  examination. 
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X-ray  examination  shows  typical  changes  indicating  pseudo-coxalgie. 
The  head  centre  of  the  femur  is  flattened  and  irregular,  the  epiphyseal 
line  is  irregular,  and  there  are  two  clear  spots,  close  together,  with  a 
sharply  defined  dense  wall,  in  the  neck  of  the  bone  near  the  centre  of 
the  epiphyseal  line,  but  separated  from  it  by  i  in.  of  normal  bone.  The 
acetabulum  shows  some  irregularity  of  surface.  The  neck  of  the  femur 
is  slightly  thickened.  There  is  asymmetry  of  the  pelvis,  the  left  side 
being  smaller. 


Case  of  pseudo-coxalgie. 


The  range  of  movements  has  slightly  increased  with  the  few  days' 
rest  since  admission  to  hospital,  but  there  is  now  some  slight  fixed 
flexion.  Opinions  are  invited  as  to  what  the  clear  spaces  in  the  neck 
really  are.  They  appear  to  be  far  too  sharply  defined — with  a  thin  shell 
of  condensed  bone  around — to  be  due  to  tubercle  or  other  inflam- 
matory process.  A  walking  calliper  splint  has  been  ordered j^f or 
the  boy. 


Section  of  Suitjcr^* 

SUB-SECTION     OF     ORTHOP/EDICS. 

President— Mr.  E.  Laming  Evans,  C.B.E.,  F.E.C.S. 


Multiple  Congenital  Dislocations.^ 

By  E.  Laming  Evans,  C.B.E.,  F.R.C.S.  (President). 

J.  W.  SHOWS  a  condition  of  congenital  dislocation  of  the  knees  with 
associated  deformities  at  the  elbows,  hips  and  ankles.  Such  cases  are 
not  infrequently  seen  in  infancy,  but  it  is  then  not  always  clear  whether 
the  case  is  one  of  congenital  dislocation  or  of  genu  recurvatum  :  a  case  of 
congenital  dislocation  in  an  untreated  condition  is  certainly  very  rare  at 
the  age  of  15.  In  this  case,  some  attempts  have  evidently  been  made 
to  correct  the  equino-varus  condition  of  the  feet  by  subcutaneous 
tenotomy,  but  with  only  a  slight  success  upon  the  left  side.  No  history 
is  obtainable.  The  boy  is  aged  15,  and  stands  44  in.  high.  He  is  some- 
what backward,  somnolent  but  good-natured.  He  can  stand  and  walk 
short  distances  without  help,  but  his  normal  mode  of  progression  is  by 
means  of  crutches.  In  the  standing  position  there  is  a  posterior  pro- 
jection of  the  ham  region  through  an  angle  of  40~  to  50^,  and  this  is 
caused  by  the  upward  and  forward  dislocation  of  the  tibia,  the  salient 
point  of  the  angle  being  the  two  femoral  condyles.  The  X-ray  shows 
that  the  joint  is  locked  by  contact  of  the  posterior  surface  of  the  tibial 
condyles  against  the  anterior  surface  of  the  femoral  shaft  above  the 
normal  cartilaginous  surface  for  the  patella.  When  the  patient  is  in  the 
recumbent  position  the  whole  limb  is  rotated  outwards  at  the  hip-joint, 
and  gives  the  case  the  appearance  of  a  valgoid  condition,  but  the  two 
femoral  condyles  can  be  clearly  felt  upon  the  inner  side.     The  patella 

'  At  a  meeting  of  the  Sub-section,  held  November  2,  1920. 
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is  present  on  both  sides  :  on  attempting  to  flex,  the  movement  is 
checked  at  5°  of  hyperextension  by  the  shortening  of  all  the  structures 
in  the  front  of  the  joint.  The  hip-joints  show  shallow  acetabula.  On 
the  left  side  one-quarter  of  the  head  only  is  covered  by  the  acetabular 
roof  ;  on  the  right  side  one-third  is  covered.  Both  femoral  heads  can 
be  subluxated  by  manipulation.  The  heads  of  both  radii  are  dislocated 
forwards  and  upwards. 


Case  of  multiple  congenital  dislocations.     Lateral  view  of  right  knee-joint  in 

case  of  J.  W. 


It  is  proposed,  after  obtaining  plantigrade  feet,  to  treat  the  case 
by  excision  of   the  knee-joints. 

Mr.  Elmslie  considered  excision  of  the  knee-joints  to  be  the  best  method 
of  treatment  in  order  to  obtain  ankylosis.  Considering  the  age  he  would  not 
attempt  to  obtain  a  movable  knee-joint. 
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Further  Report  on  a  Case  of    Cyst  of    the  Head  of   the 

Tibia. 

By  E.  C.  Elmslie,  M.S.,  F.R.C.S. 

I  SHOWED  this  case  at  the  meeting  held  on  March  2,  1920.  At  the 
operation  a  vertical  incision  was  made  and  the  periosteum  and  attach- 
ments of  sartorius,  &:c.,  stripped  back.  The  thin  anterior  layer  of  bone 
was  removed  and  a  cavity  opened  which  contained  brown  fluid.  It 
was  traversed  by  a  bony  shelf  and  by  some  smaller  bony  trabeculae. 
There  were  no  solid  contents ;  the  walls  for  the  most  part  consisted  of 
bare  bone,  but  in  places  this  was  covered  by  a  grey  membrane.  The 
interior  of  the  cavity  was  thoroughly  curetted,  and  the  antero-external 
wall  was  crushed  in.  The  periosteum  and  skin  were  sutured  and  the 
leg  enclosed  in  plaster  of  Paris  for  protection. 

Microscopic  examination  showed  that  the  bone  around  the  cyst  was 
normal,  only  showing  a  few  signs  of  absorption  (Howship's  lacunae  and 
osteoclasts).  The  marrow  in  this  bone  was  normal.  The  grey 
membrane  consisted  of  fibrous  tissue,  in  parts  well  formed,  in  parts 
very  vascular  and  cellular.  It  did  not  contain  giant  cells,  or  at  any 
rate  these  were  not  a  conspicuous  feature.  In  some  places  there  were 
traces  of  a  very  cellular  tissue  which  lay  on  the  inner  side  of  the  fibrous 
membrane  ;  this  consisted  of  small  round  cells  and  was  very  vascular, 
the  vessels  being  fully  formed.  Most  of  the  solid  matter  obtained  from 
the  interior  of  the  cyst  proved  to  be  blood  clot. 

Discussion  on  Mr.   H.  A.  T.  Fairbanks  Case   of    Deformities 
associated  with   Chronic  Nephritis.^ 

Mr.  Faiebaxk  recalled  the  chief  facts  of  interest  in  the  case,  and  said  that 
a  considerable  number  of  cases  of  renal  disease  associated  with  infantilism 
and  with  infantilism  plus  deformities  were  to  be  found  in  the  medical  literature, 
particularly  in  recent  years.  This  case  was  exceptional  in  that  the  child  was  of 
normal  stature.  Distinction  had  been  made  in  these  cases  between  those  with 
deformities  and  those  without,  and  also  between  those  with  symptoms  at  birth, 
and  those  in  which  symptoms  had  developed  later.  The  bone  changes  are 
usually  described  as  being  similar  to  rickets,  Hutinel  says   midway  between 

^  Case  shown  at  the  meeting  held  on  October  5,  1920  {see  p.  21). 
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rickets  and  osteomalacia.  Paterson  reported  three  cases  at  the  Children's 
Section  in  April  this  year,  together  with  the  pathological  findings.^  Mr. 
Fairbank  had  the  opportunity  of  examining  one  of  these  cases.  The  feature 
of  the  X-ray  findings  in  his  cases  (the  ages  being  11,  1^  and  74),  consisted 
in  multiple  fractures  in  the  juxta-epiphyseal  region  of  the  long  bones,  while  the 
microscopic  section  of  the  diaphyseal  bone  in  this  region  showed  deficient 
calcification  and  irregular  ossification  somewhat  similar  to  rickets,  but  the 
epiphyseal  lines  were  straight.  In  the  case  shown  the  X-ray  appearances 
were  quite  unlike  rickets.  Were  the  cracks  in  the  tibiae  in  this  case  the 
first  signs  of  a  juxta-epiphyseal  fracture  which  would  gradually  spread  till 
complete  ?  It  was  noteworthy  that  in  Paterson's  cases  nothing  was  said  of 
the  children  having  suffered  from  clinical  fractures,  though  the  X-ray  revealed 
that  such  had  occurred.  The  deformities  seen  in  the  forearms  in  this  case 
had  not,  he  thought,  been  described  as  present  in  other  reported  cases.  It 
might,  of  course,  be  contended  that  this  case  should  not  be  classed  with  those 
previously  reported  since  she  was  certainly  not  a  dwarf.  Knowledge  of  the 
rarer  types  of  bone  disease  was  so  imperfect  that  it  was  to  be  hoped  that 
no  opportunity  would  be  lost  of  investigating  thoroughly  every  case  not 
obviously  due  to  rickets.  All  those  cases  which  invited  the  name  of  continued 
or  delayed  rickets  should  be  investigated  by  means  of  X-rays,  complete 
examination  of  urine,  blood,  &c.  Since  the  case  was  shown  at  the  last  meeting, 
he  had  discovered  an  interesting  specimen  in  King's  College  Hospital  Museum 
of  a  complete  skeleton  of  an  adult  dwarf,  of  the  male  sex  he  believed, 
presenting  many  deformities  of  the  long  bones,  and  curiously  short  forearms 
not  unlike  the  forearms  in  this  case.  The  ulna  was  the  shorter  bone  of  the 
two,  the  radial  articular  surface  being  very  oblique,  as  seen  in  the  radiograms 
of  this  case.  The  case  was  also  of  interest  in  having  maldevelopment  and 
fusion  of  vertebrae  in  the  upper  dorsal  region  and  in  the  lower  lumbar  and 
lumbosacral  region. 

Dr.  D.  H.  Pateeson  considered  Mr.  Fairbank's  case  to  be  of  the  type 
described  by  Dr.  Morley  Fletcher,  Dr.  Hugh  Barber  and  Dr.  H.  C.  Cameron — 
namely  fracture  deformities  of  the  limbs  associated  with  chronic  interstitial 
nephritis.  Dr.  Hugh  Barber  had  described  the  changes  as  similar  to  rickets 
and  Dr.  Cameron  thought  the  changes  similar  to  osteomalacia.  He  (Dr. 
Paterson)  would  merely  describe  the  microscopic  pathology  of  the  condition 
from  sections  obtained  post  mortem.  The  fractures  were  usually  multiple  and 
on  the  diaphyseal  side  of  the  epiphyseal  lines.  In  the  younger  children  there 
was  a  curious  stippled  appearance  in  the  radiograms  where  callus  had  been 
thrown  out  at  the  site  of  the  fracture.  The  epiphyseal  line,  unlike  that  in 
rickets,  was  usually  straight.  The  feature  of  the  sections  was  the  absence  of 
bone  forming  activity,  and  the  trabeculse,  which  were  abundant,  were  composed 
of  connective  tissue  in  which  there  had  been  no  deposit  of  lime  salts.  This 
absence  of  osteoid  tissue  tended  to  the  production  of  fractures  on  slight  strain. 

'  Proceedings,  1920,  xiii  (Sect.  Study  Dis.  Child.),  p.  107. 
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A  number  of  cases  already  reported  had  been  operated  on  for  their  deformities 
and  later  had  died  of  m^aemia.  The  practical  lesson,  therefore,  was  the 
necessity  for  careful  examination  of  the  urine  of  all  children  and  young  adults 
brought  to  orthopaedic  surgeons  for  operations  for  multiple  deformities,  in  order 
to  avoid  a  possible  fatal  issue. 

Mr.  Elmslie  suggested  that  the  appearances  shown  in  the  skiagrams  of 
the  knee-joints  might  be  due  to  the  overlapping  of  the  upper  epiphysis  of 
the  tibia,  the  lower  edge  of  which  looked  like  a  crack. 

Mr.  Faiebank,  in  reply,  thanked  Dr.  Paterson  for  his  interesting  remarks 
and  said  he  could  not  accept  Mr.  Elmslie's  explanation  of  the  cracks  in  the 
tibia.  These  cracks  were  seen  as  lines  in  the  lateral  views  of  the  knee-joints, 
well  below  the  level  of  the  epiphyseal  lines. 


Case  of   Paralytic  Subluxation  of    Hip  with  Paralysis  of 

Adductors, 

By  H.  A.  T.  Fairbank,  M.S. 

G.  F.,  FEMALE,  aged  4.  Attack  of  poliomyelitis  at  the  age  of  4  months. 
Has  never  walked,  but  can  sit  up.  She  lies  with  the  pelvis  tilted  up  on 
the  right  side.  There  is  a  lumbar  curve  to  left  with  well  marked 
rotation.  There  is  some  bulging  in  the  left  loin  due  to  weakness  of 
abdominal  muscles  on  that  side.  The  right  leg  seems  to  be  completely 
paralysed  including  all  muscles  about  the  hip  joint  with  the  possible 
exception  of  the  rectus  femoris.  The  head  of  the  femur  is  subluxated 
on  the  upper  lip  of  the  acetabulum,  but  can  be  restored  to  its  normal 
position  with  a  definite  slight  snap.  Adduction  is  slightly  limited  as 
compared  with  the  other  side,  but  abduction  is  excessive.  There  is 
no  response  to  faradism  in  any  muscles  of  the  right  leg.  The  ankle  is 
flail.  The  left  leg  is  also  severely  affected,  but  the  adductor  longus  is 
the  only  adductor  acting.  The  hamstrings  and  gastrocnemius  are 
acting.  There  was  an  equino-varus  which  is  now  in  process  of  cor- 
rection. Radiograms  of  the  right  hip  agree  with  the  diagnosis  of 
paralytic  subluxation.  There  is  nothing  to  suggest  that  the  displace- 
ment is  congenital  in  origin.  Both  erector  spinse  muscles  react  to 
faradism. 

The  case  is  shown  on  account  of  the  rarity  of  paralytic  dislocation 
of  the  hip,  and  more  particularly  because  the  displacement  in  this  case 
seems  to  have  occurred  without  adequate  cause.  The  few  similar  cases 
I   have   seen  have   all   shown    active  adductor   muscles  and  weak  or 


Section  of  Surgenj  :  Subsection  of  Ortliojjaedics  31 

paralysed  abductors.  Except  for  the  habitual  position  of  adduction  in 
this  case  there  seems  to  be  nothing  to  account  for  the  displacement,  the 
paralysis  being  so  complete. 

I  have  here  the  skiagrams  of  another  case  of  paralytic  subluxation 
of  the  hip-joint,  a  girl  aged  14.  In  this  case  the  adductors  are  active 
and  the  abductors  paralysed. 


Case  of  paralytic  subluxation  of  the  hip,  with  paralysis  of  the  adductors. 


Internal  Derangement  of  the  Right  Knee-joint  in  a  Boy,  aged  8. 

By  B.  Whitchurch  Howell,  F.R.C.S. 

A.  G.,  MALE,  aged  S,  on  August  18, 1920,  was  playing  with  a  cart  wheel, 
which  ilew  off  its  axle,  and  hit  the  child,  on  the  front  of  the  right  thigh, 
above  the  patella.     Much  synovitis  followed.     He   was  treated  at  the 
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Queen's  Hospital  for  Children,  Hackney  Koad,  by  a  compression 
bandage  and  gutter  splint.  When  the  fluid  had  subsided  it  was 
discovered  he  could  not  get  his  knee  dead  straight,  and  any  attempt  to 
do  so  passively  was  painful,  especially  behind  and  on  each  side  of  the 
ligamentum  patellae.  Here  the  tissues  were  thickened.  There  was  no 
abnormal  mobility. 

Range  of  movement  :  Full  flexion,  but  about  10"  short  of  complete 
extension  ;  slight  creak  on  attempting  dead  extension ;  slight  limp,  and 
pain  behind  the  ligamentum  patellae  on  jumping. 

X-ray :  Injury  to  bone  of  fore  part  of  tibial  plateau,  chiefly  in  the 
middle  line  ;  suggestive  of  loose  body,  discoid  in  shape. 

Opinions  asked  (1)  as  to  exact  nature  of  injury ;  (2)  best  line  of 
treatment. 

DISCUSSION. 

Mr.  MuiEHEAD  Little  suggested  splintage  to  get  complete  extension. 

Mr.  Eo'ttTLET  Bristow  advised  treatment  on  the  same  lines  as  for  bruised 
infra-patellar  pad  of  fat,  namely,  raising  the  heel  and  using  a  knee-cage  to 
prevent  attempts  at  full  extension  for  a  time. 

Mr.  El:mslie  entirely  disagreed  with  Mr  Bristow's  opinion  as  he  thought 
the  treatment  suggested  would  certainly  lead  to  persistence  of  the  limitation 
of  extension  of  the  joint.  He  advocated  straightening  the  leg  under  an 
anaesthetic  and  fixation  in  the  fully  extended  position. 

Mr.  Howell  (in  reply)  said  he  felt  it  was  a  bony  block  which  could  only 
be  removed  by  operation.     Splintage  had  already  been  tried. 


^ 
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CATALOGUE     OF     EXHIBITS. 


St.  Bartholomew's  Museum. 
By  L.  Bathe  Eawling,  M.S. 

Fibro-adenoma,  undergoing  Carcinomatous   Degeneration. 

3159  C.  The  tumour  is  encapsuled  and  is  seen  lying  amid  healthy  breast 
tissue.  Its  cut  surface  is  greyish  and  semi-translucent,  reticulated  with 
delicate  fibrous  strands.  Centrally,  there  is  seen  an  area  which  is  white  and 
more  opaque,  and  into  which  haemorrhage  has  occurred.  The  margin  of  this 
central  patch  is  not  everywhere  sharply  defined. 

Microscopical  Exaviination. — Main  tumour — fibro-adenoma.  Central  mass 
— spheroidal-celled  carcinoma  which  can  be  seen  infiltrating  the  primary 
growth. 

Perithelioma  of  the  Breast. 

3164  C.  A  breast  with  part  of  the  pectoralis  major,  and  a  mass  of 
glands  and  tissue  from  the  axilla.  In  the  outer  and  upper  quadrant  of  the 
breast  is  a  malignant  tumour,  with  some  haemorrhages  in  its  substance.  In 
the  axillary  tissues  is  a  large  mass  which  consists  of  growth  fairly  sharply 
marked  off  from  the  tissue  of  the  breast,  in  which  are  a  number  of  irregular 
necrotic  areas.  The  pectoralis  major  is  invaded  by  the  lower  part  of  the 
secondary  deposit. 

'  At  a  meeting  of  the  Section,  held  December  1,  1920. 
F — S    1 
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^licroscopical  Exaviination. — Growth  consists  of  cellular  collections  singly 
or  coalescing  into  larger  areas,  but  separated  from  one  another  by  areas  of 
necrosis,  in  which  cellular  arrangement  and  nuclear  staining  are  indistinct. 
The  cells  are  of  various  types,  from  round  cells  to  cells  of  a  larger  kind 
with  processes,  and  arranged  for  the  most  part  radially  round  spaces,  some  of 
which  contain  blood  corpuscles.  The  lining  of  these  spaces  appears  to  consist 
of  the  cells  which  make  up  the  growth,  though  here  and  there  a  capillary 
vessel  can  be  seen.     The  tumour  is  probably  a  perithelioma. 

Paget's  Disease  of  the  Nipple. 

3181  K.  A  breast  showing  the  ulcerated  condition  of  areola  and  nipple, 
known  as  Paget's  disease.  The  nipple  is  much  reduced  in  size  by  the  ulcera- 
tive process.  A  band  of  tissue,  tough  to  the  knife,  leads  directly  backwards 
from  the  nipple,  along  the  course  of  the  lactiferous  ducts,  to  a  mass  of  similar 
tissue  deeper  in  the  breast.  Numerous  vacuolated  cells  are  present  in  the 
ulcerated  area  of  the  dermis,  with  desquamation  of  the  cells  of  the  superficial 
layer.  When  more  marked  ulceration  is  present  the  superficial  cells  have 
gone,  and  the  tissues  are  infiltrated  witli  round  cells,  and  the  cells  lining  the 
ducts  are  proliferating.  Farther  from  the  surface  the  ducts  are  plugged 
with  proliferating  cells  assuming  a  malignant  character.  There  appears  no 
evidence  of  malignancy  in  the  deeper  mass,  but  areas  of  chronic  interstitial 
mastitis  are  present. 

Fibro-adenoma  and  Carcinoma  of    the  same  Breast. 

3159  D.  A  breast  showing  two  small  tumours.  '  That  close  to  and  a  little 
to  the  outer  side  of  the  nipple  is  a  fibro-adenoma  ;  the  other  is  a  scirrhous 
carcinoma. 

Osteo-chondro-sarcoma. 

3162  C.  Embedded  in  the  periphery  of  the  breast  is  an  oval  bony  and 
cartilaginous  mass,  measuring  2  in.  by  If  in.  It  is  not  definitely  encapsuled, 
for  calcareous,  though  soft,  projections  from  it  infiltrate  the  surrounding  tissues, 
including  the  pectoralis  major  muscle.  Its  surface  is  mottled  red  and  white, 
the  red  areas  resembling  cancellous  bone,  the  white  areas  cartilage.  The  softer 
parts  of  the  growth  are  spindle-celled  sarcoma.  These  are  mingled  with 
areas  of  cartilage  undergoing  calcification  and  also  with  areas  of    true  bone. 

Chronic  Mastitis  with  Cysts. 

314:6.  A  left  breast  in  which  are  several  cysts  of  various  sizes.  The 
cysts  are  embedded  in  a  fibrous  matrix  which  has  replaced  the  original 
breast  tissue.  In  the  fresh  state  the  whole  organ  was  tough  to  the  knife,  and 
the  cysts  contained  serous,  or  slightly  turbid  fluid,  which  deposited  a  fibrinous 
coagulum  on  being  hardened.  The  skin  is  not  attached  to  the  deeper  structures 
and  the  nipple  is  not  retracted. 
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Microscopical  Examination. — The  breast  shows  the  characters  of  chronic 
interstitial  mastitis  in  which  are  many  spaces,  some  of  which  appear  to  be 
dilated  lactiferous  tubules,  others  being  much  larger.  The  lining  epithelium 
of  the  larger  cystic  spaces  is  generally  a  single  layer  of  cells,  but  in  some 
places  more  than  a  single  layer  is  seen,  and  here  and  there  small  papillomatous 
growths  are  present. 

Galactocele. 

3145  A.  A  tumour  of  a  breast,  consisting  of  a  spherical  encapsuled  mass 
of  caseous  material  of  a  yellowish  colour,  surrounded  by  a  fibrous  and  fatty 
tissue.     The  contents  consist  of  the  inspissated  secretion  of  the  breast. 

Duct  Papilloma  of  the  Breast. 

3146  B2.  A  breast  showing  a  cavity  which  in  the  recent  state  was  filled 
with  blood,  with  a  whitish  growth  pi^ojecting  into  its  upper  part.  The  growth 
is  circumscribed  though  no  actual  capsule  is  to  be  seen.  The  cyst  is  lined  with 
a  brownish  membrane,  stained  by  the  blood  which  had  filled  it. 

Microscojncal  Examination. — The  tumour  is  made  up  of  branching  epithelial 
projections,  on  a  slender  fibrous  framework,  and  shows  no  evidence  of 
malignancy.      It  is  a  duct  papilloma. 

CJiaring  Cross  Hospital  Museum. 

By  H.  S.  Clogg,  M.S. 

Round-cell  Sarcoma  of  Breast, 

A  slice  from  a  breast,  showing  a  large  soft  hgemorrhagic  growth,  occupying 
its  centre,  extending  from  the  nipple  back  to  the  pectoral  fascia,  presenting 
a  soft  brain-like  appearance  ;  the  most  anterior  portion  of  it  growing  into  the 
nipple  itself — protruding,  not  retracting  it.  The  skin  over  the  most  projecting 
portion  is  thinned  out,  but  it  is  nowhere  involved  in  the  underlying  growth. 
The  edges  of  this  are  everywhere  sharply  defined  from  the  surrounding  breast 
tissue.  Extensive  haemorrhage  has  occurred  into  the  centre  of  the  growth, 
the  central  part  consisting  of  what  appears  to  be  blood  clot,  but  in  reality  is 
made  up  of  the  soft  growth  into  which  haBmorrhage  has  occurred. 

Microscopically. — The  growth  is  a  well  marked  round-cell  sarcoma. 

Adeno-carcinoma  of  Male  Breast. 

One  half  of  the  breast,  showing  a  well-defined  mass  of  growth,  immediately 
subjacent  to  the  nipple,  which  is  invaded  by  the  growth,  and  slightly  retracted  ; 
the  skin  is  invaded.     The  growth  is  an  adeno-carcinoma. 
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St.  George's  Hospital   Museum. 
By  Ivor  Back,  F.E.C.S. 

(1)  Hcemorrhagic  Duct  Carcinoma  of   Breast. 

(2)  Carcinoma  of  Male  Breast. 

(3)  Colloid  Carcinoma  Mammae. 

(4)  "  This  is  probably  a  Duct  Papilloma." 

The  tumour  is  composed  of  a  large  cyst  ^vith  a  stout  wall  of  fibrous  tissue 
about  one-twentieth  of  an  inch  thick.  One  half  of  its  circumference  is  covered 
by  the  integuments  and  the  other  half  by  compressed  fat.  The  nipple  is  on 
one  side  of  the  tumour  and  is  retracted  in  the  spirit-kept  preparation.  There 
is  no  morbid  growth  outside  the  cyst,  but  under  the  nipple  for  a  breadth 
of  2  in.  the  cyst  wall  is  separated  into  layers,  between  which  masses  of 
growth  of  the  same  kind  as  those  within  the  cyst  cavity  are  insinuated. 
The  cavity  is  large  enough  to  contain  about  one  pint  of  liquid.  Into  it  from 
the  wall  enormous  numbers  of  short,  close  set,  polypoid  growths  project, 
lining  the  interior  almost  completely,  the  incompleteness  being  in  the  part  of 
the  cyst  corresponding  to  the  skin  where  some  square  inches  are  without 
these  growths.  The  growths  are  of  two  forms,  one  kind  being  rounded,  and 
attached  by  half  the  circumference ;  the  other  dendritic,  finely  branched  at  the 
free  end,  and  attached  by  a  slender  stem.  They  vary  in  length  from  a  projec- 
tion of  an  inch  to  a  scarcely  visible  minuteness.  Forms  intermediate  between 
the  dendritic  and  rounded  gi'owths  are  present.  Upon  cutting  the  sections 
thx'ough  the  rounded  growths  they  are  found  to  be  composed  of  a  vacuolated 
■substance,  the  walls  of  the  little  spaces  being  made  up  of  a  iibrillated  tissue  in 
which  cells  are  embedded,  the  spaces  containing  an  epithelial  formation  which 
is  defaced  by  the  action  of  spirit,  but  can  be  seen  to  have  been  composed  of 
comparatively  large  elements.  This  epithelium  is  detached  from  the  walls 
of  the  spaces  and  lies  somewhat  irregularly,  but  appears  to  have  formed  a  lining 
to  the  spaces.  Some  of  these  spaces  are  elongated,  others  rounded.  In  parts  of 
the  section  the  spaces  are  few  or  absent,  and  the  substance  which  forms  their 
walls  is  present  in  quantity.  The  substance  in  such  parts  no  longer  has  the 
appearance  of  close  set  fibrillar  tissue  with  flattened  cells  but  is  seen  as  a  fine 
web  of  exceedingly  delicate  fibrils,  in  which  large  caudate  cells  are  embedded. 
These  cells  communicate  together  by  their  sharp  branches  and  by  their  small 
branches  are  attached  to  the  embedding  fibril  work. 

These  characters  may  be  summed  up  by  describing  the  tumour  as  an 
adenoid  growth  within  a  tissue,  the  substance  of  which  is  fibro-cellular, 
complicated  by  the  formation  of  a  large  cyst,  into  which,  as  in  the  direction 
of  least  resistance,  the  lobules  of  the  tumour  grow  in  the  form  of  polypoid 
projections.  (Report  of  the  Committee  of  Morbid  Growths,  of  the  Pathological 
Society.) 
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The  tumour  was  removed,  by  Mr.  Prescott  Hewett,  from  a  woman,  aged  40. 
It  had  appeared  eighteen  years  previously  and  had  grown  rapidly  at  first. 
The  patient  had  been  in  the  habit  of  tapping  it  with  a  pen-knife  about  once 
every  six  months,  di'awing  off  a  quantity  of  clear  limpid  fluid  on  each  occasion. 
The  operation  was  performed  in  consequence  of  an  increased  rapidity  in  filling 
which  the  tumour  began  to  display,  coupled  with  a  decline  of  the  general 
health.  The  patient  made  a  good  recovery,  and  no  recurrence  of  the  growth 
took  place  ;  but  five  years  later  the  axillary  glands  of  the  same  side  enlarged 
rapidly  and  were  found  to  be  affected  with  carcinoma.' 

St.  Thomas's  Hospital  Museum. 
By  Cyeil  Nitch,  M.S. 

Cystic  Adeno-fibroma  of  Breast. 

2521.  A  breast  which  is  the  seat  of  a  large  cystic  adeno-fibroma.  The 
integument,  with  the  walls  of  the  subjacent  cysts,  has  given  way  and  allows 
the  coarsely  lobulated  intracystic  growths,  which  have  undergone  no  notable 
change,  to  project.  The  tumour  is  quite  circumscribed  and  can  be  isolated 
from  the  suiTounding  tissues. 

Round-celled  Sarcoma  of  Breast  undergoing  Fatty 
Degeneration. 

2521  D.  A  slice  from  a  large  malignant  tumour  of  the  breast.  The  new 
growth  is  a  pronounced  construction  of  spheroidal  lobules  parted  by  connective 
tissue  which  have  an  unusual  opacity  and  whiteness.  Histologically,  it  is  a 
round-celled  sarcoma.  In  sections  stained  with  scharlach,  a  remarkable 
amount  of  fatty  change  is  disclosed  ;  the  degeneration  affects  the  tumour  cells 
in  almost  every  part,  and  in  some  areas  the  cells  have  quite  disappeared,  the 
material  consisting  of  a  mesh  filled  with  droplets  of  fat.  Some  of  the  elongated 
connective  tissue  cells  in  the  stroma  likewise  hold  fat.  In  the  upper  end  of 
the  specimen  there  is  a  cyst,  filled  with  intracystic  growths.  Microscopically, 
these  growths  present  the  usual  simple  structure  of  connective  tissue,  but  in 
the  centre  of  some  of  the  processes  there  are  groups  of  unilocular  fat  cells, 
with  peripherally  disposed  and  flattened  nuclei.  Judging  from  the  history,  the 
tumour  seems  to  have  been  benign  at  the  outset,  and  later,  to  have  furnished 
the  starting  point  of  a  sarcoma.  The  amount  of  fat  degeneration  is  unusual 
and  striking  and  its  extension  is  obscure.  Death  occurred  about  eighteen 
months  after  the  operation  with  signs  of  secondary  growths  in  the  lungs. 

Carcinoma  of  Breast — Metastasis  in  Vertebrse. 

667.  Vertical  and  horizontal  sections  of  the  bodies  of  some  of  the 
vertebrae.  The  osseous  tissue  has  been  replaced  in  numerous  situations  by 
growths  of  a  firm  infiltrating  new  growth,  which  microscopically  presents  the 
typical  appearance  of  a  spheroidal-celled  carcinoma  of  the  breast. 

'  Trans.  Path.  Soc.  Loud.,  xx,  p.  347. 
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Carcinoma  of  Breast — "  Paget's  Eczema." 

2534  B.  A  vertical  section  of  the  breast,  the  areola  of  \Yhich  was  the  seat 
of  chronic  eczema,  the  condition  being  diagnosed  as  "  Paget's  disease."  The 
cerium  beneath  the  eczematous  area  is  distinctly  thickened,  but  to  the  naked 
eye  nothing  is  discernible  except  fibrous  tissue.  A  short  distance  beneath 
this  there  is  a  radiating,  translucent  area  in  the  breast,  in  which  a  certain 
number  of  minute  spaces  filled  with  an  opaque  material  may  be  seen.  Micro- 
scopic examination  of  the  mammary  lesion  and  skin  shows  it  to  be  an  atrophic, 
spheroidal-celled  carcinoma. 

Diffuse  Carcinoma  intermingled  with  Functionating   Gland. 

2527  A.  A  slice  from  a  breast,  showing  diffuse  infiltration  with  a  carcino- 
matous growth.  The  ducts  are,  in  places,  filled  with  translucent  coagulum,  in 
which  are  included  opaque  pellets  of  inspissated  fat  (from  milk).  Microscopic 
examination  shows  the  carcinoma  to  be  of  the  spheroidal-celled  kind,  closely 
intermingled  with  glandular  acini  which  are  actively  functionating,  the 
epithelial  cells  being  loaded  with  fat.  The  transitions  from  the  normal  to  the 
morbid  cell-groups  are  readily  traceable  ;  in  the  latter,  however,  a  few  only  of 
the  cells  contain  fat.  The  breast  was  removed  from  a  woman,  aged  39,  who 
had  had  a  child  (her  sixth)  five  weeks  previously.  The  patient  had  noticed  a 
growing  swelling  in  the  breast  for  two  months.  She  had  used  the  breast  for 
suckling  all  her  children  except  the  last. 

Multiple  Duct  Papillomata  of  Breast. 

2515  A.  A  slice  from  the  breast  of  a  girl,  aged  15.  In  it  there  are  a 
certain  number  of  sharply-defined,  spheroidal  tumours,  which  have  a  closely  set 
papillary  construction,  and  are  papillomata  which  have  grown  into  the  ducts. 

Very  early  Carcinoma  of  Breast. 

2522  E.  A  small  portion  of  a  breast,  with  the  overlying  skin  and  subcu- 
taneous fat.  Embedded  in  an  outlying  extension  of  the  breast  there  is  a 
scirrhous  carcinoma,  not  larger  than  a  pea.  Above  it  there  is  suspended  a 
section  of  the  axillary  fat,  included  in  which  may  be  seen  a  group  of  lymphatic 
glands.  Two  lymphatic  glands,  moreover,  have  been  dissected  out  and  shown 
separately.  None  of  these  is  obviously  enlarged,  and  a  microscopic  examination 
of  two  of  the  larger  did  not  reveal  any  secondary  carcinomatous  infection. 

Spindle-celled  Adeno-sarcoma  of  Breast. 

2521  C.  Half  of  a  spheroidal  tumour  from  the  breast,  about  2^  in.  in 
diameter.  In  section  it  has  an  ill-defined  lobulation,  and  in  some  places  is 
translucent,  like  mucous  tissue.  Microscopic  examination  shows  the  tumour 
to  be  a  spindle-celled  adeno-sarcoma  ;  processes  of  the  spindle-celled  tissue 
project  into,  and  distend,  the  ducts.  In  places  the  stroma  is  that  found  in 
adeno-fibromata,  and  the  malignant  disease  has  probably  arisen  in  a  pre- 
existing benign  neoplasm. 
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Carcinoma  of  Breast  with  Extensive    Metastasis. 

2525  C.  A  vertical  section  of  a  breast  which  is  much  enlarged  by  the 
growth  of  a  diffuse  carcinoma,  kt  the  lowest  part  of  the  specimen  the  tumour 
has  extended  through  the  subcutaneous  fat,  and  has  commenced  to  invade  the 
skin.  On  the  deep  aspect  it  has  reached  the  surface  of  the  pectoralis  major. 
Portion  of  the  muscle  which  has  been  removed  with  the  breast  is  thickly 
strewn  throughout  its  substance  with  carcinomatous  nodules.  Death  occurred 
about  six  weeks  after  the  operation.  At  the  autopsy  metastases  were  found 
in  the  lungs. 

Columnar-celled  Carcinoma  of  Nipple. 

2531  B.  A  vertical  section  of  a  nipple  with  the  subjacent  part  of  the 
breast.  The  nipple  is  considerably  enlarged  by  the  growth  of  what  microscopic 
examination  shows  to  be  a  typical  columnar-celled  carcinoma. 


From  the  Museum  of  JJniversitij  College  Hospital. 

By  Eaymond  Johnson,  O.B.E.,  F.E.CS. 

Lobulated  Intracystic  Fibroma  of  Breast. 

2242.  The  cyst,  which  has  a  smooth  lining,  has  been  opened  to  display 
a  mass  of  intracystic  growth  by  which  it  was  almost  completely  filled. 

Microscopic. — The  surface  of  the  intracystic  growths  is  covered  by  several 
layers  of  epithelial  cells,  the  deepest  cubical,  the  superficial  spheroidal.  The 
substance  of  the  growth  is  composed  of  cellular  fibrous  tissue. 

Pure  Adenoma  of  the   Breast. 

2244.  The  tumour  is  12  cm.  in  diameter;  its  surface  slightly  lobulated 
and  enclosed  in  a  loose  capsule.  The  section  shows  small  closely  packed 
lobules  bound  together  by  fairly  abundant  fibrous  stroma. 

Microscopic. — Groups  of  acini  lined  with  epithelium  :  small  ducts  connected 
with  these,  but  a  total  absence  of  large  ducts. 

Endothelioma  of   Breast. 

2276.  The  tumour  measures  14  cm.  in  width  :  it  is  soft,  comi^osed  of 
numerous  lobules  and  surrounded  by  a  capsule  of  delicate  connective  tissue. 
The  skin  is  not  implicated  and  the  tumour  is  readily  separable  from  the 
breast  tissue. 

Microscopic. — The  tumour  consists  of  narrow,  elongated,  solid  columns  of 
polyhedral  cells.  The  columns  are  separated  by  a  very  delicate  stroma 
consisting  for  the  most  part  of  two  or  three  fibrils  of  connective  tissue  enclosing 
a  thin-walled  blood-vessel. 
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Carcinoma  and  Fibro-adenoma  of  Breast, 

2309.  The  carcinoma  involves  the  whole  thickness  of  the  gland.  Partly 
embedded  in  the  deep  aspect  of  the  growth  is  a  small  encapsuled  fibro- 
adenoma. 

Duct  Papilloma  and  Carcinoma  of  Breast. 

2311.  There  is  a  small  cyst  on  the  deep  aspect  of  the  breast,  containing 
a  delicately  papillary  growth.  The  breast  tissue  around  is  condensed  and 
several  minute  cysts  can  be  seen  on  the  cut  surface,  but  there  is  no  definite 
evidence  of  growth  to  the  naked  eye. 

Microscopic. — The  tissues  around  the  cyst  show  the  structure  of  spheroidal- 
ceU  carcinoma. 

Clinical. — The  l^reast  was  excised.  Four  years  later  recurrence  occurred 
in  the  scar,  the  growth  being  colloid  carcinoma.  Death  occurred  three  years 
later  :  secondary  deposits  were  present  in  the  sternum,  liver,  lungs  and  skull, 
those  in  the  lungs  and  skull   being  colloid. 


Squamous  Carcinoma  of  Breast, 

2320  A.  The  central  opaque  tumour-substance  extends  into  the  breast 
for  7  cm.  beneath  a  small  ulcer  of  the  skin,  from  which  the  growth  appears  to 
have  arisen.  The  central  part  of  the  tumour  is  broken  down  by  suppuration. 
The  nipple  is  normal. 

Microscopic. — The  tumour  is  a  squamous  carcinoma.  The  axillary  glands 
contained  growth. 

Clinical. — A  married  woman,  aged  50,  had  noticed  a  lump  for  four  months. 
An  abscess  formed  in  the  tumour  and  discharged  through  the  skin. 


Squamous  Epithelial  Tumour  of  Breast. 

2267  A.  The  tumour  measures  5  cm.  in  length  ;  it  had  a  fibroid 
appearance  on  section,  with  irregular  opaque  white  areas  :  its  outline  is  well 
defined,  but  intimately  connected  with  the  surrounding  breast-tissue. 

Microscopic. — Irregular  masses  of  stratified  squamous  epithelium  with  well 
developed  prickle  cells.  Interspersed  among  these  are  irregular  gland-like 
spaces  lined  with  spheroidal  epithelium  in  layers  of  two  or  three  cells.  In 
some  places  a  direct  transition  from  these  cells  to  the  squamous  masses 
is  evident.  The  fibrous  stroma  contains  islands  of  fat  and  breast-tissue. 
Axillary  glands  normal. 
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From  the  Museum   of  the  .Westminster  Hospital  Medical   School. 

By  W.  G.  Spencer,  O.B.E.,  M.S. 

Affections  in  the  Immediate  Vicinity  of  the  Nipple. 

1100  A.  Infiaminatory  Condition  of  the  Nipple  simulating  Paget's  Disease. 
-^ — A  portion  of  the  breast  with  the  nipple,  which  is  prominent  from  infiltration 
of  the  tissues,  which  extend  for  about  |  in.  round  it.  From  a  woman,  aged  40, 
who  had  had  the  condition  for  ten  weeks,  and  who  only  consulted  the  surgeon 
because  of  recent  oozing  and  bleeding.  In  the  natural  state  the  condition 
exactly  resembled  Paget's  disease,  but  the  action  of  the  various  fluids  used  in 
preparation  of  the  specimen  has  been  to  dull  the  bright  red  areola  sur- 
rounding the  nipple,  and  to  cause  the  once  fiattened-out  nipple  to  become 
prominent. 

1129  A.  Cancerous  Ulcer  in  the  Immediate  Vicinity  of  the  Nipple. — Breast 
with  skin  and  nipple  ;  to  the  outside  of  the  latter  is  seen  an  ulcer.  This 
ulcer  has  partly  the  histology  of  an  ordinary  squamous  carcinoma,  and  partly 
a  typical  rodent  cancer.  From  a  woman,  aged  58,  who  had  had  the  ulcer  for 
eighteen  months.  It  was  said  to  have  started  in  a  supernumerary  nipple. 
The  axillary  glands  were  large,  but  were  not  affected  with  secondary 
deposits. 

1129  B.  Eodent  Ulcer  in  the  Vicinity  of  the  Nipiple. — Breast  with 
nipple,  to  one  side  of  which  is  an  ulcer.  This  is  histologically  a  typical 
rodent  cancer.  From  a  woman,  aged  74,  in  whom  it  had  been  present  five  years. 
No  involvement  of  deep  structures. 

1101.  Papillomatous  Mass  in  Immediate  Relation  to  the  Nipple. — A  papil- 
lomatous mass  removed  from  just  beside  the  nipple  of  a  woman,  aged  37. 
It  had  been  present  since  the  age  of  16.  The  patient  had  had  several  preg- 
nancies, but  had  never  had  any  milk  in  this  breast,  though  it  swelled  up  at 
each  period. 

Some  Tumours  in  connexion  with  the   Ducts. 

1104.     A  Galactocele. — A  good  example  of  this  condition. 

1114.  Intra-duct  Papilloma. — A  breast  in  which  the  organ  has  been  con- 
verted into  a  series  of  intercommunicating  cysts,  the  largest  of  which  contains 
a  large  papillomatous  growth.  The  cells  covering  the  papilloma  are  for  the 
most  part  short  columnar  in  type.  Age  of  patient  not  stated  in  the  history 
of  the  case. 

1115.  Intra-duct  Papilloma  and.  Carcinoma. — A  breast  the  seat  of  a  cystic 
tumour  which  is  seen  to  be  tilled  with  a  papillomatous  growth.  For  the  most 
part  this  growth  is  a  benign  papilloma,  but  there  are  places  where  it  is  un- 
doubtedly a  carcinoma.      From  a  woman  aged  44,  who  had  had  four  children, 
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the  last  eleven  years  previously.  At  this  pregnancy  she  noticed  that  this 
breast  did  not  secrete  any  milk.  After  this  she  noticed  that  there  was  an 
intermittent  odourless  discharge  from  the  nipple  about  every  three  or  four 
weeks.  A  swelling  was  noticed  seven  years  ago,  but  only  in  the  last  three  or 
four  months  had  the  swelling  increased  in  size.  No  infected  glands  were 
found. 

1108  A.  Peri-  and  Intra-duct  Fibroma. — A  good  example  of  a  well  marked 
case  of  peri-canalicular  fibroma  involving  the  whole  breast.  Owing  to  the 
action  of  the  various  preserving  fluids  on  the  fibrous  tissue,  much  shrinkage 
has  occurred,  as  the  breast  in  the  natural  state  was  a  very  striking  pro- 
montory on  the  chest  of  the  patient,  on  whom  it  had  been  slowly  growing  for 
eighteen  months.  The  patient  was  aged  42.  The  cut  surface  shows  the  typical 
"  cut  cabbage  "  appearance. 

17/1564.  Peri-canalicular  Fibroma  into  which  a  Hemorrhage  has  occurred. — 
An  example  of  a  localized  peri-  and  intra-canalicular  fibroma  into  which  an 
extensive  haemorrhage  has  occurred.  From  a  woman,  aged  46,  who  for  fifteen 
months  had  noticed  a  small  lump  in  the  right  breast.  Two  weeks  before 
admission  the  swelling  suddenly  became  larger  and  very  tender.  Also  a 
blood-stained  discharge  from  the  nipple  occurred,  which  ceased  before 
admission. 

1109  A.  Bilateral  Tumours  of  the  Breast,  peri-canalicular  in  Type. — Two 
portions  of  breast,  one  from  each  side.  From  a  young  girl  aged  14.  Swellings 
in  both  breasts  were  noticed  three  months  before  admission,  and  these  grew 
fairly  rapidly.  Histologically  they  are  peri-canalicular  fibromata,  in  w^hich  in 
addition  there  is  considerable  increase  of  the  glandular  secreting  tissue. 

Malignant   Tumours, 

17  643.  Adeno-Carcinoma  undergoing  "Colloid"  Degeneration. — A  slice 
of  breast  showing  a  circular  mass  of  growth  which  is  undergoing  "  colloid  " 
degeneration.  The  nipple  shows  marked  retraction.  From  a  woman,  aged  78, 
who  seven  years  before  had  noticed  some  discharge  from  the  nipple.  Two 
years  after  this  a  haemorrhage  occurred  from  this  nipple,  but  no  swelling  was 
noticed  until  six  months  before  admission.  A  swelling  was  then  noticed  to  be 
growing  with  marked  retraction  of  the  nipple.  Histologically  an  adeno- 
carcinoma of  duct  origin,  undergoing  "  colloid  "  changes. 

18/576.  Angeio-sarcoma  of  the  Breast. —  Slices  of  breast  showing  a  circular 
mass  of  growth  of  a  dark  purple- black  marbled  nature.  One  slice  shows  the 
nipples  greatly  retracted.  From  a  woman,  aged  74,  of  whom  the  notes  have 
been  entirely  lost,  so  that  the  history  is  not  known.  Histologically  it  is  com- 
posed of  a  groundwork  of  coarse  fibrous  trabeculae  from  which  arise  finer 
fibrous  strands.  These  strands  are  covered  by  short  stumpy  cells  of  mesoblastic 
type,  in  some  cases  almost  short  columnar.  The  cells  generally  speaking  are 
arranged  in  the  form  of  tubules  and  spaces  filled  with  blood.  The  ordinary  blood- 
vessels of  the  connective  tissue  are  also  present.  An  anomalous  type  of  growth 
that  should  be  classified  as  angeio-sarcoma. 
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Tumours  of  the  Male  Breast. 

1106  A.  Fibrocystic  Breast  in  a  Boy  aged  8. — The  swelling  has  been 
present  for  a  year,  and  on  tapping  straw-coloured  fluid  escaped.  There  are  no 
intracystic  growths. 

12/743.  Duct  Carcinoma  of  the  Breast  in  a  Boij  aged  10. — History  of  a  lump 
in  the  breast  for  two  years.  At  first  it  was  painful,  but  lately  no  pain  has  been 
felt.  Histologically  it  has  the  arrangement  of  a  duct  carcinoma,  malignancy 
degree  doubtful. 

1428  A.  Scirrhus  of  the  Male  Breast. — The  left  breast  of  a  male,  aged  62. 
The  nipple  has  been  practically  eaten  away  and  replaced  by  a  pink  ulcerating 
area.  Beneath  this  area  is  a  mass  fixed  in  life  to  the  skin  and  pectorals. 
Glands  in  the  axilla  enlarged  and  contained  secondary  deposit.  Growth  is 
a  spheroidal  carcinoma  of  the  "  scirrhus  "  type.  Said  to  have  dated  from  an 
injury  fifteen  months  previously,  and  to  have  been  associated  with  occasional 
discharge  of  blood  from  the  nipple. 

Boling  :  Scirrhiis  of  the  Male  Breast. — A  similar  specimen,  only  that  the 
nipple  had  not  been  eaten  away.  The  notes  of  this  case  give  no  further 
details. 


London  Temperance  Hospital  Museum. 

By   H.    J.    Paterson,    CB.E.,    M.C. 

Gumma  of  Breast. 

The  half  of  a  breast  removed  from  a  woman,  aged  26,  who  had  noticed  a 
swelling  in  the  right  breast  for  three  months.  She  was  very  anaemic,  she  had  lost 
a  good  deal  of  flesh,  but  had  had  no  pain.  There  was  a  densely  hard  swelling  in 
the  upper  and  outer  quadrant  of  the  right  breast,  with  processes  extending  into 
the  surrounding  tissues.  The  swelling  did  not  appear  to  be  adherent  to  the 
skin  or  to  the  deep  fascia.  In  the  belief  that  the  swelling  was  a  sarcoma  a 
Halsted's  operation  was  performed,  the  glands  in  axilla  being  slightly  enlarged. 
Microscopically,  the  growth  was  reported  to  be  a  sarcoma.  Before  the  patient 
left  hospital,  several  nodules  appeared  in  the  skin  along  the  line  of  the  incision 
as  well  as  swelling  in  the  axilla.  Her  angemia  was  progressive,  and  it  was 
thought  that  there  was  a  rapid  recurrence  of  the  growth.  She  steadily  became 
worse,  and  tw^o  months  after  she  left  hospital  she  returned  with  a  diffuse 
swelling  over  the  seventh  rib  in  the  mid-axillary  line.  This  suggested  a 
gummatous  periostitis.  She  was  put  on  mercury  and  potassium  iodide,  the 
swelling  of  the  rib  gradually  disappeared,  the  nodules  in  the  skin  vanished, 
and  after  a  few  months  she  made  a  complete  recovery.  Re-examination  of  the 
specimen  by  several  pathologists  confirmed  the  view  that  the  swelling  was  a 
gumma.  She  was  quite  well  ten  years  after  the  operation  and  was  then  lost 
sight  of. 
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From    the    Patliological  Department    of  the    Cancer   Hospital. 

83.     Fibroma   in   a  male  breast. 

56.     Multiple   cysts  in   chronic   mastitis. 

235.  Carcinoma  affecting  almost  the  entire  gland  and  infiltrating  the 
areola.  Beneath  the  nipple  there  is  a  large  cyst  across  which  run  the  galacto- 
phorous  ducts. 

117.  The  larger  tumour  is  encapsuled.  It  is  partly  a  lipoma  and  partly 
an  adenoma,  but  there  is  no  blending  of  the  two  structures.  In  addition,  the 
breast   contains  a  small  carcinoma. 

510.  A  duct  carcinoma  confined  to  the  termination  of  the  large  ducts  in 
the   nipple. 

794.     Superficial  warty  epithelioma   around  the   nipple. 

887.  A  large  cyst  and  a  very  cellular  fibro-adenoma.  It  was  found  micro- 
scopically that  the  epithelium  lining  the  dilated  acini  was  in  many  places 
transformed  into  the  squamous  variety  and  the  lumina  were  filled  with  horny 
material. 

492.  A  papilliferous  cyst-adenoma  showing  much  haemorrhage  into  the 
tissue.  Histologically  it  appears  benign.  The  axillary  glands  were  free  of 
deposit.     Compare  with   next   specimen    520. 

520.  An  encapsuled  tumour  with  much  haemorrhage.  Histologically  it 
was  an  adeno-carcinoma.     The  axillary  glands  showed  cancerous  deposit. 

732.  A  malignant  haemangioma  of  the  right  breast.  Eecurrence  of 
angioma  in  the  scar,  in  the  skin  of  the  neck,  and  in  the  muscles  of  the  left 
thigh.  Spontaneous  fracture  of  the  left  femur  from  secondary  angioma.  At 
autopsy  deposits  were  found  in  left  breast,  in  lungs,  in  liver,  in  left  ovary,  in 
the   peritoneum,  and   under    the   skin   of    the    abdominal    wall. 

769.     Secondary  nodules  of  angioma  in  left  breast  from  the  same  case. 

Specimen. 
By  Garnett  Wright,  F.E.C.S. 

The  patient  was  a  woman,  unmarried,  aged  66.  For  many  years  she  had 
had  a  lump  in  the  left  breast.  She  thought  it  had  been  there  for  at  least  ten 
years.  Eecently  the  lump  had  begun  to  enlarge  and  give  her  pain.  On  ex- 
amination thex'e  was  a  very  large  nodular  tumour  in  the  left  breast,  increasing 
the  size  of  the  organ  considerably.  The  skin  covering  it  was  not  adherent, 
though  thin  and  reddish  in  places.  The  tumour  was  not  fixed  to  the  muscle 
underneath,  and  there  was  no  enlargement  of  the  axillary  glands.  The  tumour 
was  considered  to  be  a  fibro-epithelial  tumour  which  was  probably  becoming 
carcinomatous.  In  December,  1919,  a  radical  breast  operation  was  done. 
Microscopically,  the  tumour  had  the  appearance  of  an  intracystic  papilloma. 
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Middlesex  Hospital. 

Ejngastric  Invasion  of  the  Abdomen  by  Breast  Cancer. — The  parietal  peri- 
toneum of  the  upper  part  of  the  anterior  abdominal  wall  in  a  case  of  breast 
cancer.  The  umbilicus  is  seen  at  the  lower  edge  of  the  specimen.  In  the 
epigastric  angle  a  mass  of  closely  set  cancerous  nodules  is  seen  on  the  peri- 
toneum. Others  follow  the  course  of  the  round  and  falciform  ligaments  as 
far  as  the  umbilicus. 

2073  B.  A  section  of  a  female  breast  showing  multiple  round  and  oval 
spaces  containing  masses  of  yellowish  cheesy  material.  Some  of  these  masses 
can  be  traced  in  the  larger  ducts  converging  to  the  nipple,  while  others  much 
smaller  can  be  seen  in  the  terminal  ramifications  at  the  periphery  of  the  breast. 
The  nipple  and  skin  over  the  breast  are  unaffected. 

Microscopically  the  stroma  is  increased  in  amount,  and  contains  gland 
alveoli  and  greatly  dilated  ducts.  The  ducts  are  filled  with  a  non-cellular 
amorphous  material  (inspissated  secretion). 

*  2083  B.  An  encapsuled  tumour  removed  from  the  breast.  The  specimen 
has  been  bisected  and  its  contents  are  partly  everted.  It  is  a  fibro-adenoma 
in  the  early  stage  which  precedes  the  fusion  of  the  apposed  infolded  adeno- 
matous ridges.  Later  on  these  ridges  lose  their  epithelium  and  fuse  together. 
The  tumour  then  becomes  a  solid  mass  containing  only  a  few  remaining  chink- 
like spaces. 

2079  B.  Duct  papilloma.  A  cyst  from  the  breast  due  to  dilatation  of  a 
duct,  containing  a  small  papilloma. 

2079  C.  A  portion  of  a  breast  containing  a  large  cyst.  In  the  cyst  is  a 
flattened  sessile  growth.  A  smaller  cyst  with  a  similar  growth  is  seen  at  the 
back  of  the  specimen.  Microscopically  it  presents  the  appearance  of  a  papil- 
loma, but  at  a  few  points  in  the  section  the  epithelial  cells  are  arranged 
somewhat  irregularly  and  suggest  early  malignancy. 

2079  D.  Part  of  a  breast  containing  a  cyst  filled  to  bursting  point  with 
masses  of  intracystic  papillomata  from  a  woman  aged  68,  figured  in  Sir  John 
Bland-Sutton's  "  Tumours,"  1917,  page  325. 

2087  A.  A  section  of  a  female  breast  showing  an  adenoma.  The  adenoma 
is  seen  as  an  ovoid  tumour  completely  encapsuled  and  lying  in  the  upper  half 
of  the  specimen.  The  nipple  is  inverted,  but  not  retracted.  The  overlying 
skin  is  quite  smooth  and  unaffected  by  the  growth.  From  a  spinster,  aged  59, 
in  whose  breast  the  tumour  had  slowly  been  growing  for  thirty  years. 

"  Tumours,"  1917,  p.  309.     Presented  by  Sir  John  Bland-Sutton. 

2095  A.  A  portion  of  a  breast  in  section,  the  seat  of  a  round-celled  sarcoma. 
The  tumour  occupies  the  lower  part  of  the  breast  below  the  nipple,  it  is 
rounde(J  in  form  and  appears  as  though  partially  encapsuled.    The  nipple  is  fiat 
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and  inconspicuous,  but  it  is  not  retracted.    The  skin  over  the  tumour  is  smooth 
and  not  affected.      From   a   multipara,  aged  85,  who  had  noticed  a  painful 
tumour  for  six  weeks.     The  breast  was  removed,  but  the  disease  recurred  and 
the  patient  died  six  months  later  with  extensive  painless  recurrences. 
Presented  by  Sir  John  Bland-Sutton. 

2099  A.  A  section  of  a  breast  showing  a  large  multilocular  cyst  containing 
an  intracystic  growth.  The  breast  is  bulged  outwards  beneath  the  nipple, 
which  is  normal.  Above  the  level  of  the  nipple  normal  breast  tissue  is  to  be 
seen.  Most  of  the  cysts  in  the  recent  state  were  iilled  with  a  thick  yellowish 
fluid,  while  in  a  few  the  fluid  was  blood-stained.  The  intracystic  growth  is  not 
confined  to  one  loculus,  it  appears  to  be  invading  many  loculi. 

Microscopically  the  growth  shows  finely  branching  papillary  processes 
composed  of  a  scanty  fibrous  stroma  supporting  large  numbers  of  short  columnar 
and  cuboidal  cells  which  show  considerable  irregularity  in  their  arrangements 
and  in  many  places  are  not  strictly  limited  by  a  basement  membrane.  In 
places  are  to  be  seen  spaces  filled  with  structureless  material.  The  growth  is  a 
duct  carcinoma  of  low  malignancy. 

2114.  A  breast  removed  en  masse  for  cancer  with  "  Fell's  paste."  There 
are  nine  parallel  incisions  extending  through  the  gland.  The  posterior  surface 
is  smooth. 


Cysts  and  Ducts   in  relation   to  Cancer  and  Papillomata 

of   the    Breast. 

Demonstration  by  Sir  G.  Lenthal  Cheatle,  K.C.B.,  C.V.O., 

F.R.C.S. 

Cancer,  more  commonly  than  was  generally  supposed,  began  in 
ducts  and  in  cysts  that  were  of  duct  origin.  How  convoluted  ducts  had 
come  to  be  called  cysts,  was  seen  from  nine  lantern  slides  now  shown, 
in  which  "  cysts  "  were  demonstrated  to  be  part  of  convoluted  tubes 
from  cutting  sections  in  series.  "Cysts"  used  in  this  connexion 
appeared  to  be  a  misnomer,  but  for  the  present  it  would  be  more  con- 
venient to  adhere  to  the  usual  clinical  nomenclature.  At  the  same  time 
it  should  be  borne  in  mind  that  acini  also  formed  cysts,  which  being 
terminal  and  not  parts  of  tubes  had  greater  claim  to  the  term  "  cyst." 
Both  kinds  were  common  in  the  same  breast.  Both  kinds  contained 
papillomata.  An  acinous  cyst  did  not  contain  papillomata  with  coarse 
fibrous  tissue  stalks,  whereas  duct  papillomata  did.  An  acinous 
papilloma  was  lined  with  beautiful  elongated  feathery  cells.  Duct 
papillomata  were  lined  with  columnar  cells.  * 
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In  some  ducts  sometimes  the  same  type  of  cell  was  less  commonly 
seen ;  it  could  be  determined  to  be  a  duct  only  on  examination  of 
sections  in  series,  or  upon  its  containing  also  columnar  cells.  An  acinus 
never  contained  columnar  cells,  typical  of  a  duct 

Sir  Lenthal  Cheatle  then  proceeded  to  demonstrate  from  whole 
sections  cut  in  series  that : — 

(1)  Simple  duct  papillomata  might  be  very  few  in  number  when 
present  in  a  breast. 

(2)  That  duct  cancer  might  likewise  appear  as  one  or  more  primary 
tumour  or  tumours  respectively. 

(3)  That  simple  papillomata  might  be  present  in  so  multiple  a 
number  that  they  grew  from  practically  the  entire  epithelial  surfaces  of 
one  or  more  ducts. 

(4)  That  cancer,  like  multiple  simple  papillomata,  might  affect 
genetically  extensive  surfaces  of  epithelium  in  one  or  more  ducts  of  a 
breast,  in  which  case  the  papillomatous  formation,  though  present,  was 
not  so  marked  a  feature  as  when  the  duct  cancer  was  a  single  tumour. 

(5)  Therefore,  cancer  might  begin  as  primary  foci  in  different  parts 
of  the  same  breast. 

(6)  That  there  was  reason  to  believe  this  genetic  process  was 
progressive  and 

(7)  That  columnar  epithelium  could  change  its  shape  and  become 
spheroidal  or  cuboidal  in  simple  duct  papilloma,  in  the  tumour  of  a 
primary  duct  cancer,  and  that  this  change  in  shape  invariably  occurred 
when  the  cells  of  a  duct  cancer  reached  the  lymphatic  system,  where 
they  lost  the  papillomatous  formation  as  well. 

A  section  of  duct  cystic  breast  was  shown  that  contained  one 
benign  papilloma.  Another  breast  was  shown  that  contained  one  large 
duct  cancer,  the  epithelium  in  which  was  purely  columnar  in  ^type. 
A  large  area  of  "  infiltration  "  (Handley)  of  the  lymphatic  system  was 
pointed  out.  In  this  the  epithelial  elements  had  assumed  "  spheroidal  " 
and  "  cuboidal "  shape,  and  all  papillomatous  formation  had  been 
lost.  Had  only  this  large  lymphatic  spread  been  cut  a  diagnosis  of 
"spheroidal"  or  "  cuboidal  "  celled  carcinoma  would  have  been  made, 
or  a  diagnosis  even  of  "  scirrhus  "  or  "  alveolar  cancer."  All  these  terms 
meant  practically  nothing  so  far  as  the  source  of  origin  was  concerned. 
In  order  to  be  sure  of  gaining  the  full  extent  of  knowledge  attainable 
from  microscopic  examination,  the  importance  of  whole  sections  was 
emphasized.  Another  breast  was  shown  containing  a  large  duct  cancer 
in  parts  only  of  which  were  to  be  seen  the  unquestionable  columnar 
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cells.  The  rest  of  the  tumour  contained  spheroidal  or  "  cuboidal  " 
cells,  showing  that  even  in  a  duct  cancer  tumour  itself  the  columnar 
cells  might  change  in  shape.  Sir  Lenthal  was  not  inclined  to  accept 
off-hand  the  theory  that  this  change  in  shape  was  due  entirely  to  mutual 
pressure.  It  might  be  due  to  cells,  in  growing,  assuming  characters  of 
a  lower  type  of  epithelium. 

The  lecturer  next  demonstrated  what  he  called  "  a  striking  patho- 
logical picture"  of  a  breast  sent  to  him  for  examination  by  Mr.  Sampson 
Handley.  In  it  were  contained  two  ducts  which  were  distributed  on 
opposite  sides  of  the  breast.  Both  ducts  were  so  full  of  papillomata 
that  seventy  could  be  counted  in  one  section.  Most  of  the  tumours 
were  of  about  the  same  size  but  two  situated  one  on  each  ampulla  were 
much  larger.  Most  of  the  papillomata  were  benign  in  character  and 
maintained  a  pure  papillomatous  formation,  though  they  were  more 
branched  and  less  pedunculated  than  that  shown  in  the  first  breast  ex- 
hibited. In  at  least  three  parts  of  this  breast,  one  at  each  opposite  side 
of  the  periphery  and  the  third  at  the  periphery  in  the  middle  line,  were 
tumours  which  had  lost  the  pure  papillomatous  formation,  and  cells 
were  filling  the  ducts  with  greatly  disordered  growth.  These  ducts  led 
direct  to  infiltrating  cancer  in  the  three  isolated  parts  above  named. 
No  connexion  could  be  traced  between  them  in  the  serial  section. 
The  determining  factor  of  their  presence  was  the  disease  in  their 
respective  ducts.  Some  of  the  papillomata  that  looked  benign  were 
lined  with  cells  "  spheroidal  "  and  "  cuboidal  "  in  shape.  The  shape 
did  not  depend  upon  the  angle  at  which  they  were  cut  nor  did  it  appear 
that  pressure  could  have  made  more  impression  on  it  there  more  than 
elsewhere,  where  the  cells  were  typically  columnar.  This  breast 
contained  benign  papillomata,  papillomata  of  doubtful  benignity  and 
those*  definitely  cancerous  in  nature. 

The  lecturer  pointed  out  how  tempting  the  proposition  would  be  to 
explain  the  localization  of  incidence  of  the  disease  in  this  breast ;  by 
asserting  that  it  had  been  caused  by  the  entrance  of  some  living  or 
lifeless  irritant  through  the  duct  orifices  of  the  nipple.  That  tempta- 
tion would  be  greater  as  this  demonstration  proceeded.  This  breast 
also  showed  that  cancer  might  begin  in  primary  foci  in  different  parts 
of  the  same  breast. 

Then  were  shown  in  sequence  whole  sections  of  four  cancer- 
containing  breasts  :  all  contained  "  infiltration  "  of  the  lymphatic 
system  and  all  contained  cysts  with  cancer  in  them.  These  cysts  were 
proved  by  serial  sections  to  be  ducts,  a  fact  which  altered  the  present 
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conception  of  the  whole  position  of  cancer  of  the  breast.  The  cancer 
in  the  ducts  was  not  due  to  the  presence  of  an  ongrowing  cancer 
beginning  elsewhere,  but  occurred  as  a  primary  cancer  process, 
extending  over  large  tracts,  in  the  cells  lining  the  affected  ducts.  The 
first  of  these  four  breasts  contained  a  duct  in  which  the  primary  cancer 
process  was  operating  throughout  the  whole  of  its  course  from  the 
nipple  to  the  extreme  periphery.  This  duct  and  its  branches  were 
traced  through  whole  sections  of  the  breast  in  serial  sections.  Finally 
it  was  assembled  in  a  schematized  duct,  one  main  branch  of  which 
passed  vertically  down  the  middle  of  the  breast  and  received  a  tribu- 
tary. Another  passed  downwards  towards  the  outer  and  lower  part 
and  received  two  tributaries,  and  finally  the  main  duct  divided  into 
three  at  its  termination.  All  were  full  of  cancer  and  in  them  the 
living  cells  could  be  seen  undergoing  metaplasia  into  malignant 
disease.  It  was  pointed  out  that  it  was  possible  to  show  only  a  part  of 
the  duct  distribution  in  the  plane  from  which  it  was  schematized,  and 
that  it  would  be  impossible  to  imagine  that  only  those  branches  which 
contained  cancer  were  the  only  branches  thus  accidentally  schematized. 
Therefore  there  must  be  many  more  not  connected  up  with  this  scheme, 
and  the  cancerous  part  of  this  breast  looked  like  it.  The  right  half  of 
the  breast  was  comparatively  normal.  It  was  in  the  left  half  that 
cancer  was  so  abundant.  And  apparently  more  than  one  duct  was 
diseased  because  the  top  of  another  duct  appeared  in  the  series,  that 
also  contained  the  same  primary  cancer  process. 

The  next  breast  showed  the  same  changes  in  a  less  extensive  degree. 
It  was  remarkable  for  this  reason  in  that  it  showed  "  infiltration  "  at 
the  periphery  of  the  duct  distribution.  The  lecturer  ventured  to 
explain  this  fact  by  showing  that  here  the  ducts  were  not  surrounded 
by  thickened  sclerosed  fibrous  tissue  coats  and  therefore  "  infiltration  " 
could  more  easily  occur.  Terminations  of  normal  ducts  were  shown  to 
demonstrate  how  slight  was  their  fibrous  tissue  element. 

In  the  third  breast,  a  tumour  near  the  nipple  was  shown.  This 
tumour  had  drawn  the  patient's  attention  to  her  breast.  Whole  sections 
were  cut.  The  tumour  near  the  nipple  contained  only  the  infiltration 
of  a  lymphatic  spread.  On  tracing  a  duct  to  the  interior  of  the  breast 
one  of  its  branches,  which  had  been  cut  transversely,  contained  cancer  ; 
but  no  other  disease  could  be  found  in  the  section.  Fortunately  the  rest 
of  the  breast  had  been  kept.  One  part  of  it  appeared  on  manipulation 
to  be  a  little  more  dense  than  the  rest.  This  part  was  examined  and 
found  to  contain  extensive  cancer  of  the  duct,  cystic  type,  with  infiltra- 
F — s  2 
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tion  about  it.  This  was  taken  as  a  proof  that  extensive  cancer  might 
exist  in  a  breast  and  "  clinically  "  give  no  indication  of  its  presence — a 
very  serious  state  of  affairs. 

The  last  breast  demonstrated  was  shown  to  indicate  that  the  primary 
cancer  process  when  once  established  in  a  breast  was  by  no  means 
limited  to  the  part  affected,  but  was  progressive  in  ducts  of  other  parts. 
The  ducts  of  other  parts  contained  early  forming  cancer  changes  and 
metaplasia  into  malignant  growth  was  occurring. 

Finally  the  orifice  of  a  normal  duct  was  shown  as  the  duct  passed 
through  the  nipple  to  open  on  the  surface.  It  could  be  seen  opening 
into  the  centre  of  a  little  pit  and  seemed  to  be  inviting  the  entrance 
of  a  living  or  lifeless  irritant  were  it  presented  at  that  part. 


DISCUSSION. 

The  PeesidENT  said  that  it  had  recently  been  stated  that  more  than  one 
hundred  names  were  being  or  had  been  applied  in  a  very  ill-defined  fashion  to 
the  so-called  benign  swellings  of  the  breast.  Sir  Lenthal  Cheatle  had  insti- 
tuted a  great  advance  by  his  large  sections  in  series  through  the  whole  breast. 
It  had  been  a  most  laborious  work,  but  was  well  worthy  of  imitation  in 
pathological  laboratories  of  all  hospitals.  In  an  order  the  reverse  of  the 
demonstration  just  given,  the  President  noted  that  Sir  Lenthal  Cheatle  had 
described  an  affection  commencing  in  one  or  two  of  the  ducts  at  the  nipple, 
and  spreading  by  the  secondary  ducts  into  the  depth  ;  the  ducts  became 
dilated  and  convoluted  into  what  had  been  previously  called  cysts.  This 
dilatation  and  convolution  Sir  Lenthal  had  traced  to  a  proliferation  of  the 
columnar  epitlielium  proceeding  from  the  main  duct  into  its  branches ;  in 
places  he  recognized  a  change  in  the  columnar  cells  into  those  of  a  more 
spheroidal  form,  which  might  be  taken  to  be  malignant.  At  this  stage,  even 
whilst  the  basement  membrane  limiting  the  ducts  remained  intact,  groups  of 
cells  might  be  found  in  the  lymphatic  channels  outside  the  actual  gland 
substance.  This  point  and  the  evidence  that  the  disease  began  near  the  nipple, 
suggestive  of  an  external  cause  entering  by  the  nipple,  were  both  of  first 
importance. 

Mr.  Sampson  Handley  said  that  Sir  Lenthal  Cheatle  had  demonstrated 
the  value  of  the  giant  microtome  method  in  elucidating  the  pathology  of  breast 
carcinoma,  and  had  established  beyond  a  doubt  the  fact  that  most  carcino- 
mata  of  the  breast  originated  in  the  ducts ;  this  was  probably  the  most 
important  contribution  of  recent  years  in  regard  to  the  etiology  of  breast 
cancer.  It  was  also  very  interesting  to  know  that  a  papillomatous  condition 
of  the  ducts  might  be  found  throughout  the  whole  of  the  duct  system  of   one 
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or  more  lobes  of  the  breast.  Without  the  aid  of  the  giant  microtome  this 
could  hardly  have  been  demonstrated.  He  welcomed  the  paper  from  another 
aspect  as  betokening  a  revival  of  interest  in  the  much-neglected  science  of 
pathological  anatomy.  Although  a  distinguished  morbid  anatomist — the  late 
Sir  James  Goodhart — had  pronounced  a  funeral  oration  upon  the  science, 
"  The  Passing  of  Morbid  Anatomy,"  there  could  be  no  doubt  that  the  study  of 
morbid  anatomy  on  modern  and  systematic  lines  would  still  yield  valuable 
results,  as  indeed  Sir  Lenthal  Cheatle's  paper  showed. 

Mr.  McAdam  Eccles  said  that  he  would  ask  Sir  Lenthal  Cheatle  four 
questions  bearing  upon  his  most  suggestive  demonstration  : — 

(1)  If,  as  he  apparently  proved  by  his  beautiful  serial  sections,  they  were 
in  future  to  consider  mammary  "  cysts  "  as  "  convoluted  ducts,"  what  was  the 
cause    of     the    convolution,    and    had    it    a    bearing    upon    the  incidence  of 


carcinoma  ? 

(2)  Did  he  believe,  from  the  sections  he  had  shown,  that  carcinoma  might 
commence  at  the  periphery  (beneath  the  nipple)  and  progress  towards  the 
centre  ?  Sir  Lenthal  showed  a  columnar-celled  growth  present  beneath  the 
nipple  with  a  cubical  and  even  spheroidal-celled  carcinoma  towards  the  deeper 
parts  of  the  mamma  ;  were  these  cells  continuous  and  were  they  stages  one  of 
the  other  ? 

(3)  Had  the  so-called  "  chronic  mastitis  "  a  relationship  with  the  prolifera- 
tion of  cells  in  the  ducts,  a  proliferation  which  in  certain  cases  would  seem  to 
foreshadow  carcinoma  ? 

(4)  Did  the  incidence  of  mammary  carcinoma,  on  the  lines  Sir  Lenthal 
had  indicated,  favour  the  parasitic  theory  of  its  origin,  and  of  infection 
from  the  periphery  to  the  centre,  that  was,  from  the  open  mouth  of  the 
duct  at  the  nipple  to  the  deeper  and  branching  part  near  the  acini  ? 

Sir  G.  Lenthal  Cheatle  (in  reply  to  Mr.  McAdam  Eccles'  questions) 
said  that — 

(l)  The  causes  of  convolution  in  ducts  were  probably  many.  A  breast 
varied  in  size  during  healthy  functions.  In  accommodating  themselves  to  the 
small  size  of  a  breast  in  inactivity,  after  it  had  been  active,  ducts  must  become 
convoluted  to  maintain  their  position  in  the  new  confines  of  the  breast.  The 
bearing  convolution  or  the  formation  of  these  pseudo-cysts  had  on  the  incidence 
of  cancer  might  be  this.  The  dilatation  of  the  ducts  and  their  elongation 
might  be  partly  due  to  an  attempt  to  provide  accommodation  for  the  contained 
proliferating  epithelium  of  a  simple  or  malignant  nature.  If  subsequently  it 
could  be  demonstrated  that  a  living  or  a  lifeless  agent  did  enter  the  ducts  at 
the  nipple  and  influenced  incidence  growth  in  some  manner,  then  convolutions 
would  act  as  vehicles  in  which  a  stagnant  irritant  could  act  without  disturb- 
ance. Mr.  Eccles  would  see,  if  he  referred  to  the  British  Journal  of  Surrjcry, 
October,  1920,  that  he  there  stated  definitely  that  all  cysts  were  not  duct  in 
origin,  some  were  acinous,  but  it  was  in  the  duct-cysts  that  cancer  commonly 
arose. 
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(2)  At  present  he  did  not  wish  to  (a)  make  a  definite  statement.  The 
sections  he  had  shown  on  the  whole  seemed  to  him  to  indicate  that  the 
dangerous  "  cysts  "  were  almost  microscopical,  and  therefore  cancer  arising  in 
them  would  appear  towards  the  periphery  of  a  duct,  which  did  not 
necessarily  imply  that  it  would  occur  at  the  periphery  of  a  breast. 

(b)  There  were  two  columnar-celled  growths  below  the  nipple  in  Mr. 
Sampson  Handley's  specimen,  each  occupying  a  different  duct.  In  tracing  these 
ducts  through  serial  sections  normal  epithelium  could  be  seen  between  the 
multiple  papillomata  that  existed  in  them.  The  appearance  suggested  to  him 
that  some  of  these  papillomata  were  really  malignant,  and  more  distinctly  so 
at  the  periphery  of  the  ducts  in  question.  And  that  infiltration  into  the 
lymphatic  system  occurred  sooner  when  the  duct  had  become  so  small  that  its 
insignificant  coats  rendered  infiltration  more  easy. 

He  did  not  pretend  to  be  able  to  solve  the  question  whether  a  simple 
papilloma  was  a  stage  below  a  malignant  papilloma.  He  would  again  refer 
Mr.  Eccles  to  his  paper  in  the  British  Journal  of  Surgery.  All  he  could  be 
prepared  to  say  now  was  that  he  would  prefer  to  see  a  breast  containing 
multiple  simple  duct  papilloma  in  one  or  more  ducts  in  the  pathological 
laboratory  rather  than  in  its  normal  position. 

(3)  He  was  sure  that  "chronic  mastitis  "  was  a  very  elastic  term,  which 
was  applied  to  many  conditions  of  the  breast  that  had  no  claim  to  it.  For 
instance,  most  of  those  breasts,  from  which  he  had  shown  that  cysts  were 
really  ducts,  and  that  striking  breast  which  Mr.  Sampson  Handley  had  sent  him 
for  examination,  contained  little  or  no  sign  anywhere  of  active  chronic  inflam- 
mation. Nor  would  it  be  wise  to  assume  they  were  in  a  post-chronic  inflam- 
matory state.  Mr.  McAdam  Eccles'  question  was  such  an  important  one  that  he 
would  welcome  an  opportunity  of  fully  discussing  it.  To  do  so  now  would 
take  up  more  time  than  was  at  their  disposal. 

(4)  He  did  not  consider  that  the  incidence  of  cancer,  on  the  lines  he  had 
indicated,  favoured  a  parasitic  theory  more  than  the  theory  of  a  lifeless  irritant. 
And  many  factors  might  be  of  the  utmost  importance,  of  which  age  seemed  to 
be  one. 
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President— Mr.  E.  Laming   Evans,  C.B.E.,  F.R.C.S. 


Late  Case  of  Birth  Palsy/ 
By    P.    Maynard    Heath,    M.S. 

W.  P.,  MALE,  aged  12.  Born  as  a  breech  presentation.  First  came 
under  observation  in  1913,  at  age  of  5.  The  right  arm  was  then  quite 
useless,  but  was  strongly  rotated  inwards,  and  held  to  the  side.  The 
forearm  was  pronated. 

After  ineffectual  attempts  to  overcome  the  internal  rotation  by  means 
of  apparatus,  an  open  operation  was  performed  and  the  capsule  of  the 
shoulder-joint  and  the  subscapularis  muscle  were  divided.  External 
rotation  was  at  once  obtained.  There  is  no  record  of  the  electrical 
reactions  of  the  limb  muscles  at  this  period. 

The  boy  was  lost  sight  of  during  the  war,  but  has  been  seen  again 
recently.  All  the  limb  muscles  have  recovered,  and  they  react  briskly 
to  faradic  stimulation.  The  limb  is  very  small  compared  with  that  on 
the  sound  side,  and  the  shoulder-girdle  is  considerably  elevated.  The 
arm  can  be  abducted  and  rotated  outwards.  Movements  at  elbow  are 
poor,  and  supination  of  forearm  is  completely  lost  owing  to  forward 
dislocation  of  head  of  radius.  The  wrist  is  held  extended,  and  the  boy 
is  unable  to  extend  his  three  inner  fingers.  If  the  wrist  be  passively 
flexed  the  fingers  can  be  extended. 

DISCUSSION. 

Mr.  Heath  asked  for  opinions  as  to  whether  excision  of  the  head  of  the 
radius  would  improve  movements  at  the  elbow-joint. 

'  At  a  meeting  of  the  Sub-section,  held  December  7,  1920. 
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Mr.  Fairbank  called  attention  to  the  remarkable  tendency  to  contractures 
of  muscles  about  the  shoulder-joint  in  these  cases,  and  the  necessity  for  daily 
manipulations  to  prevent  these.  He  had  seen  several  cases  of  radial  disloca- 
tion associated  with  birth  palsy,  but  had  not  removed  the  head  of  the  radius  in 
such  a  case.  He  considered  it  improbable  that  the  operation  would  cure  the 
limitation  of  supination. 

The  President  agreed  that  removal  of  the  head  of  the  radius  would  prob- 
ably not  cure  the  limitation  of  supination. 


Case   of    Deformity  about  the  Shoulder-joint. 
By  P.  Maynard  Heath,  M.S. 

H.  C,  FEMALE,  aged  16,  has  always  complained  of  pain  and  difficulty 
in  raising  the  right  arm.  She  can  abduct  the  arm  to  the  horizontal 
fairly  easily,  but  then  some  obstruction  seems  to  arise.  On  making 
further  efforts  a  sudden  movement  occurs  in  the  shoulder-joint,  as  if  a 
subluxation  v^ere  produced  ;  the  arm  is  carried  a  little  forv^^ard,  and  can 
then  be  elevated  to  the  vertical. 

On  examination  the  right  scapula  is  found  to  be  a  little  higher  than 
the  left;  the  trapezius  muscle  is  very  poorly  developed,  and  the 
rhomboideus  major  muscle  stands  out  as  a  thick  band.  No  abnormahty 
can  be  detected  in  the  shoulder-joint.  There  is  slight  asymmetry  of  the 
face,  the  right  side  being  the  smaller,  and  there  is  slight  shortening  of 
the  right  sternomastoid  muscle.  There  is  a  scar  in  the  neck  vs^here  a 
tuberculous  gland  was  removed.  The  operation  was  subsequent  to  the 
onset  of  the  shoulder  trouble. 

X-ray  plates  of  the  shoulder-joint  in  various  positions  show  no 
abnormality. 

I  think  that  the  condition  is  probably  a  congenital  defect,  as 
evidenced  by  the  elevation  of  the  scapula  and  the  want  of  develop- 
ment of  the  face. 

DISCUSSION. 

Mr.  Elmslie  thought  the  condition  due  to  weakness  of  the  shoulder 
muscles,  chiefly  the  trapezius,  and  possibly  the  result  of  poliomyelitis.  He 
did  not  consider  it  a  case  of  Sprengel's  deformity,  which  was  usually  associated 
with  abnormalities  in  the  ribs  and  spine. 

Mr.  Fairbank  agreed  that  it  was  not  a  case  of  Sprengel's  deformity.  He 
had  never  seen  a  case  of  true  congenital  elevation  of  the  scapula  without  very 
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definite  partial  fixation  of  the  bone.  In  this  case  the  scapula  moved  freely  over 
the  chest  wall.  He  thought  the  case  due  to  deficiency  of  the  trapezius,  and 
probably  of  congenital  origin. 

Mr,  Heath  (in  reply)  failed  to  see  why  the  case  should  not  be  regarded  as 
a  very  mild  type  of  Sprengel's  shoulder. 


Fracture    of    Right    Semilunar    Bone. 

By  Paul  Bernard  Koth,  F.E.C.S. 

A.  C,  AGED  22,  a  deal  porter, w^as  referred  to  me  on  November  4, 1920, 
by  Mr.  Kenneth  Walker,  suffering  from  inability  to  dorsiflex  the  right 
wrist  beyond  the  mid-position.    He  stated  that  twelve  months  previously 


Fig.  1. 
Radiogram  of  right  carpus  showing  impacted  fracture  of  semilunar  bone. 

he  had  fallen  off  a  pile  of  wood  30  ft.  high,  and  hurt  his  right  wrist 
badly,  not  being  able  to  work  for  two  to  three  months.  The  wrist  was 
very  painful  at  first  and  very  swollen.  His  doctor  sent  him  to  a  hospital, 
where  he  had  massage  every  other  day  for  two  months  or  more.  No 
splint  was  applied.  He  returned  to  work,  but  did  not  use  his  wrist  for 
another  three  months.  He  is  now  able  to  do  his  work,  but  is  apt  to 
knock  his  fingers,  causing  a  burning  and  tingling  up  the  forearm. 

On  examination,  his  chief  disabilitv  was  the  limitation  of  dorsiflexion. 
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Radiographs  taken  by  Dr.  Salmond  showed  very  marked  atrophy  of 
the  right  semilunar  bone  without  displacement. 

I  conclude  this  is  a  case  of  impacted  fracture  of  the  bone,  with 
subsequent  healing  and  loss  of  bulk. 

Treatment  has  consisted  in  placing  the  wrist  in  a  "  dorsiflexed  wrist 
splint  "  :  after  three  weeks  he  can  now  dorsiflex  the  injured  wrist  as 
well  as  the  uninjured. 


Fig.  2. 
Radiogram  of  left  carpus  for  comparison. 

The  President  thought  the  case  unusual  in  that  there  was  no  displacement 
of  the  semilunar  bone,  and  little  or  no  arthritis. 


Charcot's  Disease  of  the  Spine, 
By  R.  C.   Elmslie,  M.S. 

A.  S.,  A  MAN,  aged  39,  came  to  St.  Bartholomew's  Hospital  on 
October  20,  1920,  complaining  of  a  deformity  of  the  spine,  noticed  for 
two  to  three  months.  In  1917  he  first  suffered  from  pain  over  the 
lower  ribs.  He  attended  a  hospital  in  Edinburgh  at  that  time,  and 
says  that  he  was  told  that  he  had  "  general  neuritis,*'  the  legs  being 
most  affected. 

The  spine  shows  a  severe  kyphosis  in  the  lower  dorsal  and  lumbar 
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regions  ;  there  is  no  angular  curve  and  there  is  comparatively  good 
mobility.  The  man  gives  his  normal  height  as  5  ft.  4^  in.  ;  his  present 
height  is  5  ft.  li  in.  An  X-ray  photograph  was  taken,  and  a  very 
curious  condition  found.  There  are  very  extensive  changes  involving 
the  lower  dorsal  and  all  the  lumbar  vertebrae,  the  fourth  lumbar  being 


Fiu.   1. 


Fig.  1. — Case  of  Charcot's  disease  of  the  spine.     Autero-posterior  view. 


most  affected.  The  condition  is  characterized  by  bone  destruction  and 
bone  proliferation,  the  latter  being  most  evident  along  the  anterior  and 
lateral  margin  of  the  vertebral  bodies.  It  is  as  if  the  bodies  of  the 
vertebr^L>  had  worn  away  and  new  bone  been  formed  around  their 
margins. 
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The  radiographer,  Mr.  Martin  Berry,  reported  that  the  appearances 
suggested  Charcot's  disease  of  the  spine.  The  examination  showed 
that  the  man  has  unequal  pupils  which  do  not  react  to  light,  but  do 
to    a    slight    extent    to    accommodation.      Knee-jerks    are    absent.      A 


Fig.  2. 
Pig.  2. — Case  of  Charcot's  disease  of  the  spice.     Lateral  view. 

Wassermann  reaction  in  the  blood  is  negative  ;  the  cerebrospinal  fluid 
has  not  been  examined.  I  think  that  there  is  no  doubt  that  the  man 
has  tabes  and  Charcot's  disease  of  the  spine. 


Section  of  Surgery:    Subsection  of  Orthopaedics  59 

DISCUSSION. 
The  President  :  Has  anyone  present  ever  seen  a  case  ? 

Mr.  Bankart  said  he  had  seen  one  case,  and  mentioned  that  others  had 
been  collected  by  Targett.^ 

Case  of  Fibrous  Union  of  Femur. 
By    A.    W.    Sheen,    C.B.E.,    F.E.C.S. 

F.  J.  E.,  MALE,  aged  30.  History  given  by  patient :  Blown  up  m 
trenches  on  July  21,  1916,  and  sustained  simple  fracture  of  right  femur  ; 
treated  by  splint  and  w^eights ;  no  union.  October  9,  1916:  Fracture 
plated  with  two  plates.  January,  1917:  Plates  removed;  operation 
wounds  healed  at  once  ;  Thomas's  splint  and  crutches  for  some  time ; 
left  hospital  in  June,  1917,  and  began  to  walk  without  any  appliance. 
Started  at  his  pre-war  work  of  French  polishing  in  January,  1918, 
and  has  continued  it  ever  since.  Limb  has  been  in  its  present  condition 
for  three  years.  He  says  he  can  walk  a  mile  or  more  without  fatigue 
and  that  he  is  not  anxious  for  any  further  treatment. 

On  examination  there  is  seen  to  be  strong  fibrous  union  of  the 
fracture,  a  little  below  the  middle  of  the  right  femur ;  mobility  is 
marked  on  lateral  but  not  on  antero-posterior  movement ;  the  ends  are 
bowed  inwards  carrying  with  them  the  artery ;  3  in.  shortening,  for 
which  he  wears  a  high  boot ;  malleolar  separation,   6|^  in. 

X-ray,  taken  by  Mr.  Kussell  Keynolds,  shows  much  callus,  the 
inward  bowing  and,  in  the  lateral  view,  overlapping,  with  the  upper 
behind  the  lower  fragment. 

DISCUSSION. 

The  Prp:sident  referred  to  a  case  of  ununited  fracture  of  the  femur  in 
which  the  weight  was  transmitted  through  a  plate  and  screws.  He  advised 
a  leather  support  for  this  case  and  not  operation. 

Mr.  Elmslie  thought  operation  advisable  and  should  be  urged,  and  that 
only  if  operation  was  refused  should  an  appliance  be  ordered.  Whether  he 
wore  it  or  not  must  be  left  to  the  patient  himself. 

Mr.  Roth  urged  operation  because  of  the  present  strain  on  the  joints  of  the 
limb.  Trou])le  in  the  joints  was  bound  to  occur  sooner  or  later  if  the  femur 
were  left  alone,  and  the  man  was  only  30  years  of  age. 

'  Gtiy's  Hasp.  Gaz.,  1895,  n.s.  ix,  p.  133. 
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Case  of    Flail  Shoulder. 
By  A.  W.  Sheen,  C.B.E.,  F.R.C.S. 

E.  W.  W.  H.,  AGED  37,  wounded  in  the  right  shoulder  in  France  on 
May  22,  1916.  History  given  by  patient  :  On  the  day  of  wound  the 
head  of  the  humerus  was  removed  ;  the  wound  was  healed  by  September, 
and  on  September  23  a  bone  graft,  4.1  in.  long,  was  put  in  from  his  leg, 
there  being  6  in.  of  humerus  missing.  In  February,  1917,  the  upper 
2  in.  of  the  graft  was  removed  because  it  had  "gone  dead."  In 
February,  1919,  he  was  fitted  with  the  appliance  he  now  has;  this 
he  has  hardly  worn  at  all  because  it  is  too  heavy  and  stiff  and  makes 
his  fingers  numb. 

On  examination  the  arm  hangs  loosely  from  the  side  and  cannot  be 
actively  moved  therefrom.  The  head  and  adjacent  part  of  the  humerus 
are  missing.  The  graft  can  be  felt  curving  inwards  at  the  top. 
Scarring  and  tissue  loss  have  produced  a  deep  constriction,  only  8^  in. 
in  circumference  round  the  top  of  the  humerus.  The  deltoid  is  quite 
divided  and  useless  and  shows  no  faradic  response  ;  the  pectoralis  major 
contracts  and  moves  the  shoulder  slightly.  The  elbow  cannot  be  bent 
nor  extended,  but  the  biceps  and  triceps  react  easily  to  faradism  and 
the  short  head  of  the  biceps  is  intact.  Otherwise  the  arm  below  the 
injury  is  normal  and  well  nourished  and  there  is  no  muscular,  vascular, 
or  nervous  disturbance. 

The  appliance  enables  him  to  bend  the  elbow  (which  can  then  be 
fixed  by  studs)  when  he  brings  forward  the  opposite  shoulder.  The  man 
is  at  work  at  watch  and  clock  repairing. 

The  X-ray,  by  Mr.  Russell  Reynolds,  shows  the  graft  thinned  at 
top  and  reaching  the  lower  margin  of  the  glenoid ;  also  a  piece  of 
metal  in  the  axilla. 

DISCUSSION. 

Mr.  Elmslie  thought  arthrodesis  of  the  shoulder  should  be  advised  but 
not  urged.  He  had  used  the  fibula  to  replace  the  upper  end  of  the  humerus  in 
three  cases.  In  two  with  the  deltoid  acting,  the  results  were  good.  In  this 
case  he  advised  removal  of  bad  bone  at  tip  of  graft,  bending  down  the  acromion, 
and  the  insertion  of  a  5  in.  bone  peg  down  through  the  base  of  the  aci'omion 
into  the  shaft  of  the  humerus.  An  appliance  would  probably  be  of  no  use. 
The  weakness  of  the  elbow  he  regarded  as  functional,  but  improvement  in  this 
respect  would  have  a  better  chance  if  the  shoulder  were  fixed. 
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Mr.  Maeshall  called  attention  to  the  effect  of  stretching  of  the  muscles 
about  the  shoulder  in  this  and  similar  cases  and  thought  this  interfered  with 
the  function  of  the  elbow.  He  agreed  that  an  attempt  at  arthrodesis  ought  to 
be  made. 

The  Peesident  agreed  with  Mr.  Marshall  as  to  stretching  of  muscles 
interfering  with  recovery  of  function  in  shoulder  cases,  but  thought  the 
absence  of  a  fulcrum  was  important  in  a  case  like  this. 


Suture   of    the   Ulnar   Nerve   in  a   Girl,   aged   10, 

By  B.  Whitchurch  Howell,  F.R.C.S. 

G.  W.,  FEMALE,  aged  10,  received  a  severe  cut  on  the  right  wrist 
and  forearm  on  December  24,  1919.  This  was  stitched  up  in  the 
casualty  department  at  the  Queen's  Hospital  for  Children,  Hackney  Road. 

I  saw  her  in  April,  1920,  for  a  paralysis  of  all  the  muscles  suppHed 
by  the  ulnar  nerve  below  the  level  of  the  wrist.  The  nerve  was  ex- 
plored on  April  24,  1920,  found  divided  (a  band  of  fibrous  tissue 
connecting  the  neuromata)  and  end-to-end  suture  performed  with  very 
fine  catgut. 

On  August  26,  1920,  there  seemed  to  be  some  suggestion  of  voluntary 
response  in  the  intrinsic  muscles  ;  there  was  a  good  galvanic,  but  no 
faradic  response.  On  October  31,  1920,  there  was  a  good  faradic 
response  of  all  the  ulnar  group.  On  November  20,  1920,  there  was 
still  some  ulnar  adduction  of  the  little  finger.  Sensation  and  localization 
good  over  the  palmar  aspect  of  the  ulnar  nerve  supply ;  poor,  if  any, 
over  dorsal  aspect.  Tinel's  sign  to  finger-tips.  Hypothenar  muscles 
strong  ;  interossei  getting  firmer. 

The  Peesident  regarded  the  case  as  a  very  good  example  of  recovery  after 
injury  of  the  ulnar  nerve  close  to  the  wrist.  Recovery  when  the  lesion  was 
higher  up  was  rarely  seen  in  the  intrinsic  muscles  of  the  liand. 

Case  of  Bilateral   Snapping   Hip   with   Functional  Varus. 

By  H.  A.  T.  Fairbank,  M.S. 

I.  D.,  AGED  11.  In  May,  1920,  some  creaking  was  noticed  in  the 
right  hip  when  rubbed.  Since  then  the  "  snapping  "  of  the  right  hip 
gradually  developed  and  now  both  hips  "snap."  She  can  produce  the 
snap  both  when  standing  and  when  lying  flat.     In  order  to  produce  the 


62  Higgins  :    Subluxation  of  Bight  Hip-joint 

snap  she  puts  the  hip  in  a  position  of  adduction  with  a  very  little 
flexion ;  the  snap  is  produced  by  a  movement  of  flexion  plus  external 
rotation,  and  again  on  rotating  the  thigh  in.  When  lying  flat  she  gets 
the  necessary  adduction  by  tilting  the  pelvis  up  on  the  side  on  v^^hich 
the  snap  is  to  be  produced.  The  snapping  on  the  left  is  not  so  violent 
and  loud  as  that  on  the  right.  Palpation  during  snapping  suggests 
that  the  phenomenon  is  produced  by  the  deep  tendon  of  the  gluteus 
maximus  slipping  forwards  and  backwards  over  the  great  trochanter, 
not  by  the  ilio-tibial  band  nor  in  the  hip-joint  itself.  It  is  expected 
that  operation  will  reveal  the  presence  of  a  specially  well  developed 
tendon  on  the  deep  aspect  of  the  gluteus  maximus,  as  described  by 
Wood  Jones  as  being  present  in  these  cases. 

Extension  of  the  hip-joint  is  somewhat  limited  on  both  sides,  and 
abduction  is  not  quite  free  on  the  right. 

Badiograms  of  the  hip-joint  are  negative. 

For  the  last  five  or  six  weeks  the  right  foot  has  turned  in.  The 
degree  of  varus  is  variable,  and  she  can  be  induced  to  correct  it 
voluntarily  for  a  few  moments.  Dr.  Kinnier  Wilson  kindly  saw  the 
case  and  confirmed  the  diagnosis  of  "  functional  varus." 

It  is  proposed  to  operate  on  both  hips,  and  if  the  condition  described 
by  Wood  Jones  is  found,  to  attach  the  gluteal  tendon  to  the  back  of  the 
trochanter. 

DISCUSSION. 

The  President  had  operated  on  three  or  four  cases  and  found  no  special 
tendon.  In  his  cases  the  ilio-tibial  band  was  the  cause  of  the  snap.  He  had 
not  seen  a  case  with  a  to-and-fro  snap  as  in  this  case.  .He  suggested  rest  in 
plaster  should  be  tried.     He  had  treated  a  case  successfully  by  this  method. 

Mr.  Elmslie  had  seen  the  operations  on  which  Wood  Jones  founded  his 
paper,  and  he  saw  the  tendons  described.  The  snap  could  only  be  produced  at 
the  operation,  while  the  gluteus  maximus  was  being  stimulated  electrically. 

Mr.  Fairbank  (in  reply)  said  he  would  certainly  try  the  treatment  sug- 
gested by  the  President. 

Case  of    Subluxation   of    Right    Hip-joint,   following    Trauma, 

By  T.  TwiSTiNGTON  Higgins,  O.B.E.,  F.E.C.S. 

Boy,  aged  8.  The  history  was  that  in  August,  1919,  he  fell  from  a 
tree  and  injured  his  right  hip.  Three  weeks  later  he  was  taken  to  hospital 
(Portsmouth)  where  an  X-ray  photograph  showed  a  "  dislocation  of  the 
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head  of  the  femur  into  the  thyroid  foramen."  The  dislocation  was 
reduced  under  an  anaesthetic  and  the  leg  put  up  in  plaster.  Eventually 
he  returned  to  school  and  a  few  months  later  a  limp  developed,  which 
became  progressively  worse.  He  was  brought  up  to  London  on  this 
account.  It  was  then  found  that  the  right  hip  was  practically  fixed  in 
a  position  of  flexion  and  slight  adduction.  There  was  ^  in.  to  f  in. 
real  shortening  and  prominence  and  slight  elevation  of  the  great 
trochanter,  liadiogram  (fig.  1,  November,  19'20,  p.  (34),  showed  the 
head  of  the  femur  subluxated  apparently  upwards  and  backwards, 
together  with  some  rarefaction  and  alteration  of  structure  of  the  femoral 
neck;  the  epiphysis  appeared  well  formed. 

The  case  is  considered  to  be  one  of  partial  subluxation,  with 
possibly  commencing  fibrous  ankylosis — the  result  of  the  original 
trauma — and  the  treatment  suggested  is  to  attempt  reduction  under 
an  anaesthetic,  and,  if  possible,  fixation  of  the  hip  in  the  abducted 
position  in  plaster. 

The  case  is  thought  to  be  interesting  on  account  of:  (1)  The 
history,  apparently  definite,  of  traumatic  dislocation  ;  (2)  the  present 
condition  of  the  hip  and  the  possibilities  of  treatment. 

DISCUSSION. 

Mr.  Faieuank  thought  tlie  trauma  had  set  up  a  mild  simple  arthritis,  and 
that  the  capsule  had  become  softened  and  this  allowed  subluxation  of  the 
adducted  hip  to  occur.  He  agreed  to  the  treatment  suggested.  He  referred  to 
three  cases  of  subluxation  resulting  from  tubercular  disease  without 
destruction  of  bone,  but  he  did  not  consider  this  case  to  be  tubercular. 

Mr.  Elmslie  suggested  tliat  Mr.  Higgins  should  try  to  get  a  copy  of  the 
original  radiogram,  in  view  of  the  extreme  I'arity  of  traumatic  dislocation  in 
children.  He  had  reported  a  case  of  traumatic  dislocation  of  the  hip  in  a  boy, 
aged  4  :  his  case  developed  the  changes  characteristic  of  pseudo-coxalgie  later. 
He  had  only  been  able  to  find  one  other  case  in  the  literature.  In  this  case  he 
suggested  simple  ankylosis  was  taking  place. 

Note. — A  copy  of  the  radiogram  (fig.  2,  August,  I9I9,  p.  65),  taken 
at  the  time  of  the  original  injury  has  been  obtained  since  the  case 
was  shown  to  the  Sub-section.  This  shows  a  definite  and  complete 
dislocation  downwards  and  inwards  of  the  right  hip. 


64  Higgins  :    Subluxation  of  Bight  Hip-joint 


^4 


Fig.  1. 


Radiogram  showing  subluxation  of  right  hip. 
(November,  1920.) 
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Fig.  2. 

Radiogram  taken  soon  after  original  injury  showing  traumatic  dislocation. 
(August,  1919— Portsmouth.) 
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SUB-SECTION     OF     PROCTOLOGY. 

President— Mr.  W.  Ernest  Miles,  F.E.C.S. 


PEESIDEXT'S    ADDRESS  : 

How  soon  should  Colostomy  be  performed  in  Cases  of  Cancer 
of  the  Rectum  which  are  Inoperable  ?  ^ 

By  W.  Ernest  Miles,  F.E.C.S. 

There  is  no  doubt  that  the  work  of  this  Sub-section  has  largely 
increased  the  interest  taken  in  the  study  of  proctology,  and  ah-eady 
there  are  signs  that  our  medical  schools  have  begun  to  realize  that  the 
subject  is  worthy  of  being  taught  to  students  as  part  of  their  curriculum. 
The  Middlesex  Hospital,  by  forming  a  Department  of  Proctology,  has 
taken  a  step  in  the  right  direction,  and  I  hope  the  other  schools  will 
soon  follow  their  example.  When  this  comes  about,  men  will  no  longer 
go  out  into  the  practice  of  their  profession  with  next  to  no  knowledge 
of  rectal  complaints,  and  the  day  will  have  passed  when  an  early  car- 
cinoma of  the  rectum  will  remain  undetected  for  want  of  a  timely  rectal 
examination.  Let  us  hope  that  in  the  near  future  we  shall  no  longer 
see  so  large  a  proportion  of  cases  of  rectal  cancer  that  have  passed 
beyond  the  stage  of  operability.  This  brings  me  to  the  subject  on 
which  I  propose  to  offer  a  few  remarks  to-day.  • 

By  an  inoperable  case  I  mean  not  only  one  in  which  the  condition 
is  so  advanced  that  complete  removal  of  the  growth  is  impossible,  but 
also  one  in  which,  even  though  the  growth  be  comparatively  restricted, 
the  age  of  the  patient  or  his  unfavourable  general  state  renders  a  radical 

1  At  a  meeting  of  the  Sub-sectiou,  held  November  10,  1920. 
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operation  out  of  the  question.  Under  such  circumstances  the  question 
arises  of  performing  colostomy  in  order  to  prevent  the  occurrence  of 
intestinal  obstruction,  which  is  the  usual  termination  of  manj'  of  these 
cases.  We  shall  then  be  called  upon  to  decide  whether  colostomy 
should  be  performed  at  once  or  whether  it  should  be  delayed  until 
there  are  definite  signs  of  impending  obstruction.  The  matter  is  not 
easily  disposed  of,  for  not  uncommonly  the  patients  themselves,  and 
too  often  the  medical  advisers  as  well,  regard  colostomy  as  a  calamity 
to  be  deferred  as  long  as  possible.  The  idea  usually  advanced  is  that 
there  will  be  time  enough  to  resort  to  it  when  life  is  in  danger  from  an 
impending  attack  of  absolute  obstruction.  Such  a  contention  would 
be  reasonable  if  absolute  obstruction  only  supervened  at  a  definitely 
known  period  during  the  course  of  the  disease,  and  if  the  premonitory 
symptoms  were  always  gradual  in  development.  Unfortunately,  how- 
ever, in  some  cases  the  attack  occurs  rapidly  and  without  warning, 
though  in  others  its  advent  may  be  long  delayed.  Moreover,  in  the 
interim,  be  it  short  or  long,  many  complications  may  arise  during  the 
progress  of  the  disease  which  materially  increase  the  suffering  of  the 
patient  and  which  a  timely  colostomy  would  greatly  relieve  or  entirely 
obviate. 

Since  the  site  of  the  growth  in  the  rectum  has  considerable  influence 
both  on  the  time  of  onset  of  absolute  obstruction  and  upon  the  nature 
of  the  other  complications,  I  propose  to  consider  whether  colostomy 
should  be  performed  early  or  late  in  cases  of  cancer  situated  (a)  at  the 
recto-sigmoidal  junction,  (6)  in  the  ampulla,  and  (c)  in  the  anal  canal. 

(«)   Growths  situated  at  the  Becto-sigmoldal  Junction. 

When  carcinoma  occurs  at  the  recto-sigmoidal  junction  it  conforms 
to  the  type  generally  met  with  in  the  colon,  in  that  it  spreads  rapidly 
round  the  whole  of  the  circumference  of  the  bowel  and  produces 
stenosis.  In  these  cases  the  earliest  symptom  to  attract  attention  is 
increasing  difficulty  in  the  movement  of  the  bowels.  Alternating 
attacks  of  constipation  and  diarrhcea,  which  herald  the  early  onset  of 
absolute  obstruction,  soon  make  their  appearance.  When  such  a  case, 
for  some  reason  or  other,  is  found  to  be  inoperable,  should  colostomy 
be  done  at  once,  or  should  it  be  deferred  until  it  becomes  absolutel}^ 
necessary  to  avert  death  from  complete  obstruction  ?  The  answer  is 
to  be  found  in  the  records  of  our  experience  of  the  complications  that 
may    arise    during    the    progress   of   these    cases  before    the    onset  of 


68  Miles :   Colostomy  in  Cancer  oj  the  Hectum 

obstruction.  In  the  first  place,  diarrhoea  may  be  so  persistent  as  to 
necessitate  relief  of  the  bowels  many  times  during  the  day  and  night. 
The  patient  suffers  great  distress  and  rapidly  loses  ground  from  having 
his  rest  disturbed. 

Quite  recently  I  saw  a  patient  with  a  growth  in  the  lower  part  of 
the  pelvic  colon  which  caused  the  most  persistent  diarrhoea.  During 
the  previous  twenty-four  hours  he  had  had  twenty-three  actions  of  the 
bowels.  As  an  operation  for  removal  of  the  growth  was  entirely  out  of 
the  question,  I  advised  immediate  colostomy.  He  refused  to  submit  to 
it  and  died  a  month  afterwards.  I  subsequently  learned  that  on 
seeking  further  advice,  he  was  told  that  colostomy  was  unnecessary  as 
obstruction  did  not  exist.  I  have  no  doubt  whatever  that  had  colostomy 
been  performed  when  I  suggested,  the  diarrhoea  would  have  ceased,  the 
patient  would  have  lived  longer  than  he  did,  and  the  remaining  days 
of  his  life  would  have  been  free  from  much  of  the  misery.  Again,  a 
growth  of  this  type,  besides  causing  stenosis,  may  penetrate^the  wall  of 
the  bowel  and  produce  a  weak  spot  which  gives  way  under  the 
strain  of  violent  peristalsis.     Some  years  ago  I  met  with  such  a  case. 

The  patient  not  having  had  an  action  of  the  bowels  for  some  days,  took  a 
large  dose  of  castor  oil  before  retiring  to  bed.  During  the  night  he  was  seized 
with  violent  pain  in  the  abdomen,  became  collapsed,  and  died  twelve  hours 
afterwards.  At  the  autopsy  a  carcinomatous  growth  was  found  at  the  recto- 
sigmoidal  junction,  with  rupture  of  the  coats  of  the  bowel  just  above  the 
growth,  from  which  a  large  quantity  of  faeces  had  escaped  into  the  peritoneal 
cavity. 

In  another  instance  I  was  called  in  consultation  upon  a  patient  suffering 
from  a  large  acute  abscess  in  the  suprapubic  region  from  which,  on  being 
opened,  faecal  material  escaped  freely.  On  further  examination  it  was  found 
that  the  patient  had  a  carcinoma  of  the  upper  part  of  the  rectum.  The  growth 
having  penetrated  the  whole  thickness  of  the  wall  of  the  bowel,  had  allowed 
leakage  to  take  place,  resulting  in  a  large  suprapubic  abscess.  Colostomy  was 
performed,  but  the  fistulous  opening  in  the  pelvic  region  remained  and  caused 
the  patient  much  distress  from  the  constant  discharge  of  pus  mixed  with  blood 
and  mucus. 

In  both  these  cases  there  is  no  doubt  that  colostomy,  if  it  could 
have  been  done  early,  would  have  frustrated  these  occurrences. 

Lastly,  an  attack  of  absolute  obstruction  may  be  precipitated  suddenly 
and  without  previous  warning,  either  from  the  stenosed  segment  of 
bowel  becoming  intussuscepted  into  the  lumen  of  the  bowel  below,  or 
from  a  large  mass  of  faeces  having  become  impacted  above  the  growth. 
In  either  case,  colostomy  must  be  performed  under  the  most  disadvan- 
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tageous  circumstances  and,  in  some  instances,  may  not  be  possible  at 
all  owing  to  the  distension  of  the  colon  with  solid  faeces. 

During  the  progress  of  carcinoma  at  the  recto-sigmoidal  junction  it  is 
not  possible  to  predict  when  the  complications,  to  which  I  have  alluded, 
may  arise  ;  and  therefore  much  the  safer  plan  is  to  perform  colostomy 
as  a  preventive  measure  at  the  earliest  possible  moment. 

(6)    Groictlis  situated  in  the  Ampulla  of  the  Bectum. 

Owing  to  the  large  diameter  of  the  bowel  in  this  situation  an  attack 
of  absolute  obstruction  does  not  take  place  until  the  disease  has  reached 
a  very  advanced  stage,  and,  indeed,  in  a  considerable  number  of  cases  it 
does  not  occur  at  all.  Hence,  if  colostomy  is  postponed  until  the  signs 
of  obstruction  are  impending,  the  patient  will  have  endured  much 
misery  from  various  complications  which  earlier  intervention  would 
have  spared  him. 

It  is  not  only  in  advanced  cases,  however,  that  the  expediency  of 
early  colostomy  has  to  be  considered.  It  may  happen  that,  owing  to 
an  unfavourable  general  condition  of  a  patient,  a  carcinoma  in  quite  an 
early  phase  of  development  cannot  be  removed.  A  case  of  this  kind 
came  to  my  notice  a  few  years  ago. 

An  old  gentleman,  aged  7-i,  the  subject  of  chronic  bronchitis  and  emphysema, 
was  suffering  from  an  early  carcinoma  of  the  ampulla.  The  surgeon  with  whom 
I  was  asked  to  consult  and  myself  both  agreed  that  an  operation  for  removal 
was  inadvisable  and  the  question  arose  as  to  treatment  by  radium.  I  agreed 
that  it  should  be  tried  but  maintained  that,  before  doing  so,  colostomy  should 
be  established.  The  patient  strongly  objected  to  colostomy.  Eadium  was 
applied.  After  the  third  application,  an  acute  attack  of  absolute  obstruction 
supervened.  Colostomy  was  then  done,  but  the  patient  died  within  twenty, 
four  hours  after  the  operation.  The  passage  of  faeces  over  the  surface  acted 
upon  by  the  radium  set  up  acute  inflammatory  reaction  with  oedema  of 
the  submucosa  in  sufficient  degree  to  obliterate  the  lumen  of  the  bowel. 

The  lesson  to  be  learned  from  this  case  is  that  methods  of  treatment 
such  as  radium  and  diathermy,  which  of  recent  years  have  found  con- 
siderable favour  in  the  treatment  of  inoperable  carcinoma,  should  not 
be  employed  in  the  rectum  until  the  flow  of  faeces  over  the  surface 
to  be  acted  upon  has  been  diverted  by  means  of  a  preliminary 
colostomy. 

Let  us  now  consider  the  case  of  a  growth  in  a  more  advanced  phase 
of  development,  and  let  us  suppose,  for  example,  that  the  growth  has 
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involved  one  half  of  the  circumference  of  the  bowel.  At  this  period  the 
process  is  not  sufficiently  extensive  to  cause  much  narrowing  of  the 
lumen  of  the  bowel  and  the  risk  of  the  occurrence  of  an  attack  of 
absolute  obstruction  is  very  slight  ;  the  bowels  act  freely  every  day  and 
there  is  no  evidence  of  stasis  in  the  colon.  Still,  by  the  time  a  growth 
has  involved  half  of  the  circumference  of  the  bowel,  surface  disintegra- 
tion is  well-marked  and  a  state  of  active  ulceration  has  been  reached. 
The  margins  of  such  an  ulcer  are  extremely  sensitive,  and  the  passage 
of  fasces  over  them  causes  the  patient  muoh  suffering.  He  complains 
of  pain  in  the  rectum  itself  and  over  the  lower  part  of  the  sacrum 
and  is  troubled  with  severe  tenesmus  at  each  action  of  the  bowels. 
The  ulcerative  process  is  also  accelerated  by  the  frequent  passage  of 
faecal  material  over  it  and  often  becomes  covered  with  sloughing 
tissue.  When  these  sloughs  separate,  free  and  copious  hsemorrhage 
occurs.  Such  attacks  of  bleeding,  when  repeated,  soon  sap  the 
patient's  vitality. 

By  the  time,  too,  that  a  growth  has  encompassed  half  of  the 
circumference  of  the  bowel,  penetration  of  the  whole  thickness  of  its 
oats  has  probably  occurred,  and  consequent  leakage  in  the  peri-rectal 
tissues  takes  place.  This  leads  to  the  formation  of  pus  in  the  pelvi- 
rectal space.  Such  abscesses  usually  evacuate  themselves  into  the 
rectum,  but  sometimes  they  invade  the  ischio-rectal  fossae,  not  infre- 
quently terminating  in  fistulae  with  numerous  external  openings  in  the 
perineum  from  which  pus  continually  escapes.  These  fistulae  require 
repeated  operation,  but  seldom  heal,  and  often  become  the  seat  of 
fungating  growth,  which  adds  immensely  to  the  misery  of  the  patient. 
The  pain  and  the  repeated  haemorrhages  during  this  stage  of  an 
ampullary  carcinoma  are  practically  abolished,  and  the  formation  of 
abscess  and  fistula  is  entirely  prevented  by  early  colostomy. 

Even  during  a  later  stage,  when  the  growth  has  entirely  encircled 
the  bowel,  an  attack  of  absolute  obstruction  may  not  occur.  By  this 
time  the  carcinoma  has  extended  into  the  peri-rectal  tissues,  has  invaded 
neighbouring  structures,  and  has  involved  the  sacral  plexus  of  nerves. 
The  condition  of  the  patient  is  now  truly  miserable,  and  colostomy  if 
now  performed  holds  out  little  prospect  of  relief.  Moreover,  though 
actual  obstruction  may  not  exist,  the  pelvic  colon  is  probably  so  dis- 
tended with  faecal  material  that  it  is  impossible  to  withdraw  a  loop  of 
gut  from  the  abdomen  in  order  to  obtain  an  efficient  spur. 
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(c)   Groicths   involving  the  Anal  Canal. 

A  carcinoma  in  this  situation  is  from  the  outset  accompanied  by 
severe  pain  at  every  action  of  the  bowels.  This  is  due  partly  to  greater 
sensitiveness  of  the  mucosa  of  the  anal  canal  and  partly  to  spasm  of  the 
sphincter  and  levatores  ani  muscles.  It  is  true  that  this  pain  can  be 
relieved  considerably  by  the  operation  of  linear  proctotomy,  but  in  this 
case  the  misery  of  incontinence  is  substituted.  The  growth,  too, 
very  rapidly  penetrates  the  coats  of  the  bowel  when  ischio-rectal 
suppuration  with  external  fistulas  results.  Colostomy  in  these 
cases  affords  complete  relief  especially  if  combined  with  linear 
proctotomy. 

Thus,  when  a  case  of  carcinoma  of  the  rectum,  in  whatever 
position  it  may  occur,  is  judged  to  be  inoperable,  the  sooner  colo- 
stomy is  performed  the  better  it  is  for  the  patient.  He  is  saved  much 
suffering  from  the  various  complications  that  might  arise  in  the  interval 
between  the  first  discovery  of  the  nature  of  the  disease  and  the  time 
when  an  attack  of  absolute  obstruction  would,  in  any  case,  render  the 
operation  imperative.  From  my  personal  experience  of  such  cases  I  am 
of  opinion  that,  as  soon  as  carcinoma  of  the  rectum  is  considered  to 
be  inoperable,  every  day  lost  before  performing  colostomy  is  a  day 
to  the  bad. 

It  appears  to  be  the  general  opinion  among  patients  and  also  among 
medical  men  that  colostomy  is  a  distressing  affliction.  They  conjure  up 
a  picture  of  continual  incontinence  that  necessitates  constant  attention, 
and  that  keeps  the  patient  bedridden.  There  are  of  course  colostomies 
that  deserve  all  this  abuse,  but  I  am  sure  that  every  one  of  you  will  agree 
that  if  the  colostomy  has  been  efficiently  performed  the  popular  impres- 
sion is  an  absolute  travesty  of  the  facts.  It  is  neither  unsightly  nor 
uncleanly,  nor  does  it  incapacitate  the  patient  either  from  mixing  in 
society  or  from  participating  in  his  ordinary  work.  I  do  not  propose  to 
discuss  the  various  methods  of  performing  colostomy,  as  every  surgeon 
prefers  his  own  means  of  gaining  the  desired  end.  There  are,  however, 
two  essentials  to  be  insisted  upon  if  a  good  result  is  to  be  obtained — 
viz.,  a  small  opening  in  the  abdominal   parietes  and  an  efficient  spur. 

The  opening  in  the  abdominal  wall,  whether  in  the  iliac  region  or 
through  the  rectus  abdominis,  should  be  no  larger  than  is  necessary 
to  admit  the  index  finger.  In  this  way  the  loop  of  bowel  which  is 
withdrawn  from  the  abdomen  completely  fills  the  opening,  and  a  certain 
amount  of  muscular  control  is  supplied  to  the  colostomy.    In  no  circum- 
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stances  should  the  opening  be  used  for  purposes  of  exploration.  If  this 
is  thought  to  be  necessary,  it  is  much  better  to  open  the  abdomen  in  the 
middle  line. 

There  are  several  methods  of  creating  a  spur,  but  there  are  few  that 
ensure  a  spur  that  is  both  efficient  and  permanent.  Should  a  spur 
recede,  then  the  colostomy  becomes  useless  for  preventing  the  faeces  from 
passing  into  the  bowel  below  it.  The  colostomy  then  becomes  a 
lateral  opening  into  the  bowel  :  faeces  accumulate  above  the  growth, 
leading  to  ultimate  perforation  and  pelvic  abscess.  The  method  which 
I  have  found  uniformly  successful  is  to  pass  a  stout  silk  ligature  so  as 
to  include  the  whole  width  of  the  mesentery  of  the  protruded  loop,  and 
to  anchor  it  to  the  skin  on  the  mesial  aspect  of  the  wound.  This  ensures 
that  the  mesenteric  border  of  the  loop  (which  forms  the  spur)  is  pulled 
well  out  of  the  wound  and,  by  causing  partial  obstruction  to  the  venous 
return,  produces  a  solid  oedema  of  the  spur  and  renders  it  too  large 
to  recede  into  the  abdomen,  provided  that  the  opening  is  sufficiently 
small. 


The    Operative   Treatment   of    Prolapse    (Procidentia)   of   the 

Rectum    in    Adults. 

By  J.  P.  Lockhart-Mummery,  F.E.C.S. 

Peolapse  of  the  rectum  in  adults,  while  not  a  dangerous  complaint, 
is  certainly  one  of  the  most  distressing  as  regards  discomfort  that  a 
surgeon  is  called  upon  to  treat.  It  causes  in  time  complete  incontinence 
of  the  faeces,  and  to  a  large  extent  prevents  the  patient  from  getting 
about  or  attending  to  any  form  of  business.  It  is  notorious  that  the 
results  of  treatment  have  often  been  very  unsatisfactory,  and  it  is  quite 
a  common  thing  to  find  that  a  patient  suffering  from  this  complaint  has 
had  several  unsuccessful  operations  performed  for  its  relief. 

In  principle  a  prolapse  is  similar  to  a  hernia  and  requires  the  same 
conditions  for  its  cure.  In  a  hernia  the  condition  is  produced  first  by 
the  giving  way  of  the  muscular  and  fibrous  supports  at  or  near  a  weak 
spot  in  the  wall  of  the  abdominal  cavity,  and  secondarily  by  the 
stretching  of  some  part  of  the  contained  viscera,  which  allows  it  to 
pass  more  or  less  through  the  opening  so  caused.  These  are  also  the 
conditions  producing  a  prolapse  of  the  rectum.  In  both  conditions  it  is 
necessary,  in  order  to  cure  the  condition,  that  the  prolapsed  viscus  shall 
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be  returned  to  its  proper  place,  and  if  possible,  anchored  there,  and 
secondarily  that  the  weak  place  in  the  supporting  wall  be  effectively 
restored.  While  this  is  a  well  established  principle  in  dealing  with 
hernia  it  does  not  seem  to  be  so  well  recognized  in  the  case  of  prolapse 
of  the  rectum,  but  in  dealing  with  prolapse  of  the  uterus  this  principle 
has  of  recent  years  received  proper  recognition. 

In  order  to  cure  a  prolapse  of  the  rectum,  it  is  necessary  first  of  all 
to  replace  and  anchor  the  prolapsed  bowel,  and  then  to  restore  the  anal 
canal  so  that  it  is  no  longer  a  weak  spot  in  the  floor  of  the  pelvis. 
It  is  necessary  for  success  to  secure  both  results,  for  if  one  only  is 
obtained,  recurrence  of  the  condition  is  almost  certain. 

The  method  I  am  describing  here  was  first  published  by  me  in  the 
Lancet  of  March  5,  1910,  and  my  excuse  for  describing  it  again  is  that 
since  then  I  have  had  a  much  more  extended  experience  of  the  operation 
and  its  results,  and  am  convinced  that  it  is  far  superior  to  any  of  the 
other  methods. 

It  must  be  understood  that  the  condition  here  referred  to  as  prolapse 
does  not  include  prolapsed  piles,  however  bad,  but  true  procidentia  of 
the  rectum,  in  which  all  the  coats  of  the  rectum  are  included  in  the 
portion  which  comes  down.  As  a  rule  the  prolapse  varies  in  length 
from  2  in.  to  8  in. 

In  old-standing  cases  the  anus  is  patulous  and  the  muscles  badly 
stretched,  while  in  some  it  may  be  almost  impossible  to  elicit  any 
contraction  of  the  external  sphincter  on  stimulation.  If  there  is  any 
appreciable  weakening  of  the  sphincter  it  is  necessary  to  restore  the 
integrity  of  the  anus  at  the  same  time  that  the  prolapse  is  dealt  with, 
or  a  good  result  cannot  be  obtained.  It  is  this  factor  which  renders 
it  so  difficult  to  cure  prolapse  in  the  aged  as  the  muscular  tone  in  the 
muscles  is  gone,  and  cannot  be  restored.  All  that  the  surgeon  can  hope 
to  do  is  to  narrow  the  anal  orifice.  A  necessary  preliminary  to  operation 
is  to  get  the  lower  bowel  thoroughly  cleared  out,  and  several  days  are 
required  to  do  this  properly. 

The  principle  of  the  operation  is  to  restore  the  bowel  into  its  normal 
place  in  the  hollow  of  the  sacrum  and  hold  it  there  by  firm  adhesions. 
In  order  to  obtain  these  dense  adhesions  I  make  use  of  healing  by 
granulation,  and  with  this  object  in  view  the  space  posterior  and  lateral 
to  the  prolapsing  portion  of  the  rectum  is  packed  with  gauze  and  only 
allowed  to  fill  up  slowly  so  as  to  get  the  densest  possible  adhesions 
between  the  rectum  and  the  sacrum. 

The  operation  is  performed  as  follows  :  The  rectum  is  thoroughly      v^ 
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cleaned  out  with  ether  soap  and  lysol  solution,  and  finally  with  75  per 
cent,  spirit  and  picric  acid,  the  skin  of  the  perineum  and  buttock  being 
similarly  rendered  aseptic.  After  the  prolapse  has  been  returned  a 
piece  of  gauze  is  placed  in  the  rectum  to  prevent  leakage  during  the 
operation.  A  transverse  incision  is  next  made  about  2o  in.  long, 
midway  between  the  tip  of  the  coccyx  and  the  posterior  margin  of  the 
anus.  This  is  deepened  until  the  connective  tissue  between  the  rectum 
and  the  sacrum  is  opened.  AVith  blunt  dissection,  or  with  gloved 
fingers,  this  space  is  opened  as  high  up  as  possible  and  laterally,  till 
the  rectum  has  been  freed  thoroughly  at  the  back  and  sides.  The 
whole  of  the  space  thus  opened  up  is  now  lightly  packed  with  sterilized 
vaseline  gauze  '1  in.  wide,  and  made  with  a  sewn  edge,  so  that  it  will 
not  fray  and  leave  particles  behind.  A  very  considerable  amount  of 
gauze  tape  is  used,  but  the  object  is  to  get  this  spread  as  flat  as  possible 
and  not  merely  to  fill  the  pelvis  with  it,  and  so  block  the  rectum. 
As  much  as  40  yds.  of  gauze  have  been  used  in  some  cases.  The  end  of 
the  gauze  is  left  protruding  from  the  wound  and  if  (as  is  usually  the 
case)  more  than  one  piece  is  used  all  the  ends  are  firmly  tied  together 
at  the  finish.  The  next  thing  is  to  restore  the  anus,  and  the  type  of 
operation  for  this  purpose  will  vary  according  to  the  condition  to  be 
dealt  with.  My  usual  method  is  to  extend  the  ends  of  the  previous 
incision  forward  on  each  side  to  about  half  way  between  the  anterior 
and  posterior  margins  of  the  anal  orifice.  The  flap  thus  formed  is 
dissected  up  so  as  to  expose  the  posterior  half  of  the  external  sphincter. 
This  muscle  is  then  carefully  defined  and  the  lateral  portions  sewn 
together  from  behind  forwards  until  the  anal  orifice  is  narrowed  to  the 
extent  considered  desirable.  No  1  catgut  is  used  for  the  stitches,  and 
they  are  not  pulled  tight  enough  to  cut  through  the  muscle  fibres, 
but  just  to  bring  the  sides  of  the  sphincter  into  close  contact. 
Supporting  sutures  are  put  in,  and  then  the  flap  is  loosely  stitched 
back  in  position,  room  being  left  for  the  removal  of  the  gauze  packing 
later.  A  short  tube  is  placed  in  the  rectum  to  prevent  prolapse  should 
the  patient  strain  on  coming  round  from  the  ana?sthetic,  and  the  whole 
perineum  covered  with  sterilized  dressings. 

The  wound  is  dressed  twice  daily  and  fresh  dressings  applied,  but 
the  packing  is  not  removed  for  a  week.  At  th-e  end  of  this  time  an 
ansesthetic  is  given  and  all  the  packing  removed  and  a  fresh  lot  of  gauze 
introduced;  this  is  again  left  in  for  five  days  or  a  week,  when  it  is 
again  removed,  but  this  time  no  fresh  gauze  is  introduced,  but  a  drainage 
tube  is  placed  in  the  cavity  left  by  its  removal.     The  wound  should  not 
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be  allowed  to  heal  under  three  weeks,  and  in  fact  the  more  slowly  it 
heals  the  better  the  result.  The  bowels  are  kept  confined  until  the 
seventh  day  after  operation,  when  they  are  relieved  by  an  enema  before 
the  removal  of  the  packing ;  after  this  they  are  opened  daily  with  an 
enema,  a  slipper  bedpan  being  used. 

The  patient  is  not  allowed  out  of  bed  for  six  weeks,  and  not  allowed 
to  sit  up  for  an  action  of  the  bowels  for  two  months  at  least. 

It  is  most  important  in  view  of  the  large  area  of  cellular  tissue 
opened  up  that  there  should  be  no  sepsis  at  the  time  of  the  operation, 
but  sepsis  later  is  almost  certain  to  occur  after  the  removal  of  the 
packing,  and  is  in  fact  desirable.  The  slower  the  wound  heals  and  the 
more  fibrous  tissue  involved,  the  better  the  result. 

As  regards  the  results  of  the  operation,  I  think  I  may  say  that  they 
are  very  good.  The  earliest  case  was  done  as  long  ago  as  1908,  so 
there  has  been  plenty  of  time  to  test  the  question  of  a  permanent  cure. 
Out  of  the  total  of  thirty-two  cases  there  have  only  been  five  failures. 
Two  of  these  were  permanently  cured  by  repeating  the  operation.  In 
one  other  case  two  operations  failed  to  cure  the  patient,  but  in  that 
instance  there  were  special  circumstances.  The  patient,  a  lady,  aged  52, 
suffered  from  a  chronic  nervous  affection  of  the  spinal  cord,  which  caused 
great  difficulty  in  micturition,  and  the  consequent  straining  was  the 
cause  of  the  recurrence  of  the  prolapse.  She  was  also  mentally 
deficient,  so  that  it  was  difficult  to  get  her  to  take  reasonable  care  of 
herself.  With  these  exceptions  all  the  cases  were  cured.  In  quite  a 
number  of  cases  several  previous  operations  had  been  performed  unsuc- 
cessfully by  other  methods. 

As  regards  risk,  with  proper  precaution  this  would  appear  to  be 
negligible.  So  far  I  have  not  met  with  any  serious  complication  nor 
lost  a  case. 

Mr.  ASLETT  Baldwin  said  that  since  Mr.  Mummery  described  his  opera- 
tion for  prolapse  of  the  rectum,  he  (Mr.  Baldwin)  had  always  used  that 
method,  with  uniformly  successful  results.  For  some  time  past  he  had  packed 
with  gauze,  soaked  with  1  in  1,000  proflavine  solution,  which  had  been  re- 
moved in  about  ten  days  ;  the  gauze  remained  sweet  and  no  further  packing 
had  been  employed,  so  that  a  second  anaesthetic  was  not  necessary. 


76  Gordon- Watson  :  Ahdoviino-perineal  Excision 


Case  of  Abdomino-perineal  Excision  (1912)  followed  by 
Ovariotomy  (1920). 

By  Sir  C.  Goedon-Watsox,  K.B.E.,  C.M.G. 

OcTOBEE,  1911  :  Patient,  a  female,  aged  52,  suffering  from  ischio- 
rectal abscess. 

May,  1912  :  Motions  frequent  and  blood-stained.  Eectal  pain  and 
loss  of  blood. 

September,  1912  :  Admitted  to  St.  Bartholomew's  Hospital.  Per 
rectum  :  Nodular  mass  encircling  bowel  commencing  at  3  in.  from  anus 
and  not  adherent  to  sacrum,  slightly  adherent  anteriorly  ;  finger  can 
be  passed  into  lumen,  but  cannot  reach  above  the  growth.  Abdomino- 
perineal excision  :  Palpable  glands  found  in  meso-sigmoid  up  to  9  in. 
above  reflexion  of  peritoneum  ;  bowel  divided  IJ  in.  above  highest 
palpable  gland.  Microscopical  sections  of  growth  and  glands:  Columnar- 
celled  carcinoma,  acinous  type,  definitely  infiltrating  muscular  coats. 
Marked  mucoid  degeneration  of  cells. 

August  18,  1920  :  Keadmitted  to  St.  Bartholomew's  Hospital  with 
large  abdominal  swelling.  ' 

August  26,  1920  :  Large  multilocular  ovarian  cyst  removed  con- 
taining 11  lb.  of  fluid.  Xo  evidence  in  the  abdomen  of  any  recurrence 
of  carcinoma. 


Case  of  Colostomy  and  Perineal  Excision  for  Carcinoma 

Recti. 

By  Sir  C.  Goedox-Watson,  K.B.E.,  C.M.G. 

Patie^;t,  a  female,  aged  41,  shown  a  year  and  a  half  after  operation. 

May  14,  1919  :  Colostomy  and  perineal  excision  in  one  stage  (under 
gas  and  oxygen).  Portion  of  posterior  vaginal  wall  removed.  Prolapse 
of  cervix  in  perineal  wound.  Colostomy  prolapse  showing  multiple 
polypi. 
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Case  of  Perineal  Excision  for  Carcinoma  of  Rectum  and  Anal 
Canal,  with  Malignant  Glands  of  Right  Inguinal  Region. 

By  Sir  C.  Gokdox-Watson,  K.B.E.,  C.M.G. 

Patient,  a  male,  aged  49,  shown  eighteen  months  after  operation. 
April  30,  1919  :  Colostomy  and  excision  of  inguinal  glands.    Section 
of  glands  showed  columnar-celled  carcinoma. 

May  8,  1919  :  Perineal  excision  of  rectum  under  spinal  anaesthesia. 

DISCUSSION. 

Mr.  Ivor  Back  said  that  the  ideal  operation  for  carcinoma  of  the  rectum 
from  a  scientific  2^oint  of  vieio  was  the  abdomino-perineal  ;  but  that  at  the 
present  time  the  mortality  of  the  operation  was  so  high,  even  when  performed 
by  skilled  operators,  that  the  two-stage  operation  (colostomy  with  high  perineal 
excision)  was  preferable,  except  in  carefully  selected  cases.  He  had  no  doubt 
that  the  mortality  of  the  abdomino-perineal  operation  could  be  reduced  by  im- 
proved technique  and  by  the  employment  of  gas  and  oxygen  combined  with 
spinal  anaesthesia.  When  this  was  achieved  it  would  be  necessary  to  reconsider 
his  opinion. 

The  President  congratulated  Sir  Charles  Gordon-Watson  on  the  fact  that 
the  patient  upon  whom  he  had  performed  excision  of  the  rectum  by  the 
abdomino-perineal  method  was  alive  and  free  from  any  signs  of  recurrence 
eight  years  after  tlie  operation.  Such  a  happy  result,  however,  was  to  be 
expected  because  the  patient  had  been  subjected  to  the  complete  operation 
whereby  the  tissues  of  the  upper  as  well  as  those  of  the  lateral  and  the  lower 
zones  of  spread  had  been  completely  removed.  Comparing  operations  for 
cancer  of  the  rectum  with  those  for  cancer  of  the  breast  he  regarded  the 
abdomino-perineal  operation  as  the  equivalent  of  the  complete  Halsted's  opera- 
tion, whereas  perineal  excision  represented  a  removal  of  the  breast  in  which 
the  axilla  was  left  untouched.  According  to  his  observations  on  the  spread  of 
cancer  from  the  rectum  he  was  convinced  that  it  was  just  as  important  to 
remove  the  pelvic  mesocolon  in  an  operation  for  cancer  of  the  rectum  as  it  was 
thoroughly  to  clear  the  axilla  in  the  case  of  breast  cancer.  In  this  case  there 
was  evidence  of  metastasis  having  occurred  in  the  pelvic  mesocolon  9  in.  above 
the  primary  growth  and  beyond  the  reach  of  any  operation  carried  out  from 
the  perineum  alone.  There  was  no  doubt,  therefore,  that  if  this  patient  had 
been  operated  upon  by  the  perineal  method  she  would  not  have  been  alive  to- 
day.     In  regard  to  the   two  cases   upon  which   Sir   Charles  had   performed 
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perineal  excision  eighteen  months  previously  it  was  impossible  to  say,  at  the 
present  time,  whether  they  were  free  from  recurrence  as  the  mestastases,  if 
present,  were  probably  still  in  a  microscopical  state.  In  a  series  of  eighteen 
cases  upon  which  the  President  had  performed  the  most  complete  perineal 
excision  that  it  was  possible  to  do,  nothing  having  been  left  in  the  pelvis  but 
the  bones  and  the  bladder,  the  recurrence  mortality  had  been  94"4  per  cent. 
The  average  time  at  which  recurrence  made  itself  manifest  was  twenty-seven 
months  after  operation,  so  that  the  two  cases  under  consideration  were  still 
eleven  months  short  of  the  average  time  at  which  recurrence  showed  itself  in 
the  series  of  cases  alluded  to.  In  these  two  cases  he  expected  recurrence  to 
take  place  in  the  pelvic  peritoneum  and  in  the  pelvic  mesocolon,  as  these 
vulnerable  tissues  had  been  left  behind. 


Fibrous  Tumour  from  the  Peritoneal  Cavity  of  a  Man, 

aged  65. 

By  Cecil  Eoavxtree,  F.R.C.S. 

The  specimen  consists  of  one  half  of  a  tumour  discovered  in  the 
abdomen  of  a  man,  aged  65,  who  died  after  an  operation  for  strangulated 
ventral  hernia.  The  tumour  was  absolutely  free  in  the  peritoneal 
cavity  ;  there  was  no  trace  of  its  origin,  and  it  was  about  the  size  and 
shape  of  a  hen's  egg,  quite  hard,  perfectly  smooth  and  lustrous  on  the 
surface,  and  disclosing  a  closely  laminated  structure  on  section.  There 
appeared  to  be  a  central  nucleus  of  somewhat  different  consistency,  but 
microscopic  examination  proved  the  tumour  to  be  composed  throughout 
of  fibrous  tissue. 

Several  of  these  interesting  formations  have  been  described,  in- 
cluding cases  by  Littre  (1703),  Schede  (1894),  and  Cruveilhier  (1894). 
When  found  in  women,  they  are  easily  explained  by  supposing  them 
to  have  originated  in  a  sub-serous  fibroid,  but  in  men  the  problem  is 
more  difficult.  There  appears,  however,  to  be  a  widely  held  belief  that 
they  may  originate  as  the  result  of  torsion  of  an  appendix  epiploica. 
If  the  latter  be  the  case,  then  these  tumours  may  very  properly  be 
regarded  as  being  within  the  province  of  this  Sub-section.  The  other 
half  of  the  specimen  has  been  deposited  in  the  Museum  of  the  Royal 
College  of  Surgeons. 
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Case  of  Ulceration  of  the  Rectum. 
By  P.  Maynard    Heath,  M.S. 

J.  H.,  MALE,  aged  43,  suffered  from  an  attack  of  "piles"  while  in 
the  Army.  He  attributes  it  to  exposure  and  sitting  on  wet  seats,  being 
an  artillery  driver.  He  reported  sick  several  times,  but  nothing  was 
done  for  him.  He  complained  of  severe  pain  in  the  rectum,  with 
bleeding  and  discharge  of  pus. 

When  examined  under  an  anaesthetic  in  October,  1919,  extensive 
ulceration  of  the  lower  4  in.  of  the  rectum  was  found.  It  involved  the 
anus  and  numerous  fissures  and  tags  were  present.  The  man  was 
sent  away  to  the  seaside  and  irrigations  carried  out,  but  without 
improvement. 

In  January,  1920,  colostomy  was  performed  through  the  left  rectus 
musgle.  The  bowel  at  the  seat  of  operation  was  healthy.  Since  then 
the  patient  has  been  much  more  comfortable,  and  has  improved  in 
general  health,  but  the  ulceration  is  still  active  and  progressive,  in  spite 
of  daily  irrigations  with  various  antiseptics. 

The  man  denies  all  venereal  disease,  his  Wassermann  reaction  is 
negative,  and  large  doses  of  potassium  iodide  have  no  effect  on  the 
ulceration.     One  daughter  suffers  from  phthisis. 

Suggestions  as  to  further  treatment  are  requested. 

DISCUSSION. 

Mr.  Heath  added  that  he  regarded  the  ulceration  as  tuberculous,  and  that 
he  would  have  a  section  of  the  edge  of  the  ulceration  prepared.  He  was  in 
favour  of  performing  a  proctotomy. 

Mr.  AsLETT  Baldwin  said  that  in  a  case  of  tuberculous  disease  of  the 
rectum  with  vaginal  and  perineal  fistulas,  which  caused  much  misery,  he 
performed  perineal  excision  of  the  rectum  and  posterior  vaginal  wall.  The 
condition  was  cured.  Colostomy  had  been  done  previously  at  another 
hospital. 

Mr.  Geaeme  Andeeson  advised  free  posterior  proctotomy  in  this  case  to 
insure  good  drainage.  At  the  same  time  the  whole  ulcerated  surface  should 
be  freely  curretted.  It  might  be  possible  to  obtain  healing  of  the  curetted 
surfaces  by  third  intention,  thus   bringing   about   a  natural  occlusion  of  the 
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rectum.  This  he  had  seen  in  a  case  at  St.  Mark's  Hospital  lately,  where 
caecostomy  had  been  performed  twenty-five  years  previously  for  ulceration 
following  an  operation  for  fistulae.  The  caecostomy  had  acted  well  since  that 
time,  and  there  was  now  no  trace  of  a  rectum,  natural  occlusion  having  taken 
place. 


Section  from  a  Tumour  of  the  Rectum. 

Shown  by  W,  B.  Gabeiel,  M.B. 

This  section  was  shown  at  a  meeting  of  this  Section  on  November 
12,  1919.^  Its  nature  was  doubtful,  and  it  was  suggested  that  Pro- 
fessor Shattock  be  asked  if  he  would  very  kindly  examine  and  report 
on  the  specimen.  This  was  done,  and  Professor  Shattock  writes  as 
follows :  "  This  is  a  very  interesting  tumour.  I  make  it  a  benign 
growth,  not  arising  in  the  mucosa,  and  not  invading  the  muscular 
wall,  and  should  class  it  as  an  endothelioma." 

The  specimen  was  obtained  by  perineal  excision  (Mr.  Lockhart- 
Mummery)  from  a  male,  aged  47,  who  complained  of  pain  and  difficulty 
in  defecation  for  fourteen  days  ;  there  had  been  no  bleeding  nor  discharge 
from  the  rectum.  On  examination  a  hard,  nodular  growth  involving 
the  anterior  wall  of  the  rectum  was  felt  2  in.  from  the  anus  ;  it  was 
movable  ;  it  bled  slightly  on  examination.  Carcinoma  was  diagnosed 
and  the  rectum  was  excised  by  the  perineal  method  on  October  20, 
1919,  a  preliminary  colostomy  having  been  performed  seven  days 
previously.  The  patient  was  seen  last  in  August  this  year  and  was 
in  good  health. 

On  examination  of  the  specimen  a  firm,  white,  fasciculated  tumour 
was  seen  in  the  submucous  layer,  with  the  mucous  membrane  apparently 
intact  over  it. 


See  Proceedings,  191C-20,  xiii  (Sect.  Surg  ,  Sub-Sect.  Troct.),  p.  14. 
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Demonstration  of  Cases  and  Radiographs  illustrating  the 
Technique  employed  and  Results  obtained  in  the  Repair 
of  Fractured  Mandible  by  means  of  the  Free  Autogenous 
Bone-graft/ 

By  Gilbert  Chubb,  F.E.C.S. 

The  men  I  have  shown  this  evening  are  from  a  series  of  ninety-five 
cases  in  which  I  have  bone-grafted  the  mandible  during  the  past  two  years. 
These  cases  were  all  operated  upon  at  the  Queen's  Hospital  for  Facial  Injuries, 
Sidcup.  Some  of  them  have  come  direct  from  hospital  for  examination 
and  are,  therefore,  comparatively  recent  cases.  The  others  have  come  from 
their  homes,  and  periods  varying  from  one  to  two  years  have  elaijsed  since 
their  operation. 

In  addition  I  have  brought  for  your  inspection  a  large  number  of  radiograms, 
some  of  them  stereoscopic,  showing  the  pre-operative  condition  and  post- 
operative appearances  at  various  stages.  Patients  present  have  demonstrated 
their  dental  occlusion,  efficient  gape  and  lack  of  lateral  deviation.  The 
majority  of  tliem  have  claimed  to  be  able  to  deal  satisfactorily  with  any 
ordinary  food. 

In  a  previous  publication-  I  have  given  a  complete  analysis  of  the  first 
sixty  cases  ;  bony  union  being  obtained  in  93  per  cent.  Of  the  thirty-five 
more  recent  cases,  four  have  failed  to  unite.  Of  the  remainder,  twenty-four 
up  to  date  show  firm  bony  union  and  the  rest  appear  to  be  consolidating 
satisfactorily. 

In  every  case  the  graft  was  obtained  from  the  iliac  crest  of  the  same 
patient,  and  each  graft  was  wired  into  the  gap  with  as  accurate  an  apposition 
as  sound  carpentering  could  obtain.  The  apposition  was  invariably  an  end-to- 
end  one,  the  jaw  fragments  being  trimmed  so  as  to  present  plane  surfaces  of 
vascular  bone  tissue  as  far  as  possible  facing  one  another. 

Various  factors  tended  to  prevent  this  simple  relationship  of  the  facets  to 
one  another.  The  posterior  fragment  was  almost  invariably  toothless  and  as 
a  rule  occupied  an  extremely  elevated  position  ;  a  deformity  frequently 
accompanied  by  inward  deviation  and  rotation,  so  that  in  addition  it  occupied 
a  deeper  plane  to  that  of  the  anterior  fragment.  In  the  case  of  the  latter, 
where  the  loss  extended  forwards  to  the  canine  region,  or  beyond  this,  it  was 
obviously  impossible  to  get  a  facet  facing  backwards.  The  sclerosis  of  the 
anterior  fragment,  always  considerable,  is  usually  most  marked  along  the 
lower  border.  The  removal  of  this  region  resulted  in  the  facet  facing  down- 
wards as  well  as  outwards.     The  very  complicated  relationships  in  space  which 

1  At  a  meeting  of  the  Section,  held  February  2,  1921. 
-Lancet,  1920,  ii,  p.  9,. 
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the  facets  on  the  two  jaw  fragments  thus  come  to  present  to  one  another, 
necessitate  a  somewhat  elaborate  technique  in  order  to  obtain  the  accurate 
"  carpentering"  upon  which  I  am  convinced  success  depends. 

Models  have  been  shown  illustrating  the  method  by  which  the  graft  is  cut 
from  the  crest  with  terminal  facets  in  correct  relative  position  for  immediate 
apposition  to  those  of  the  jaw  fragments.  Essentially,  the  method  consisted 
in  obtaining  a  record  of  the  positions  relative  to  one  another  of  the  terminal 
facets  of  the  jaw  fragments  by  means  of  a  strip  of  stout  lead  sheeting,  rapidly 
cut  and  twisted  so  that  each  end  lay  along  the  long  diameter  of  the 
corresponding  jaw  facet  while  its  surface  approached  this  at  right  angles  to  the 
place  of  the  facet.  A  second  strip  of  lead  cut  and  twisted  so  that  its  ends 
approach  those  of  the  first  "  template  "  ^  gives  a  replica  of  all  the  essential 
features  of  the  gap  to  be  filled.  The  models  illustrate  the  method  by  which 
these  "  templates  '  are  employed. 

In  all  but  a  few  cases  loss  of  bone  extended  beyond  the  standing  teeth,  and 
in  many  the  ascending  ramus  was  also  involved.  Cases  are  shown  on  the 
screen  in  which  the  loss  involved  the  whole  of  the  premolar  and  molar  region 
and  the  lower  two-thirds  or  more  of  the  ascending  ramus.  In  each  case 
firm  bony  union  was  obtained  at  both  ends,  with  good  function.  Two 
of  the  cases  showir  had  had  one  bone-graft  and  the  third  case  two  bone- 
grafts,  all  of  which  had  failed  before  the  patients  came  under  my  care. 

Eadiograms  are  shown  of  cases  which  Vere  clinically  firm  at  the  end  of 
the  third  to  fifth  week  after  operation.  At  this  period  the  line  of  apposition  is 
still  distinctly  visible,  but  crossed  by  tine  striae.  Eadiograms  of  the  same 
cases  three  months  or  more  after  operation  showed  a  complete  disappearance 
of  this  line.  When  these  radiograms  were  viewed  stereoscopically  the 
continuity  of  the  bone  tissue  across  the  union  was  readily  determined. 

The  accurate  apposition  of  the  bones  leads  to  rapid  union.  It  has  the 
additional  advantage  that  efficient  control  of  the  posterior  edentulous  fragment 
is  establislied.  The  practice  has  been  adopted  in  the  later  cases  of  opening 
the  splints  two  weeks  after  operation.  The  early  use  of  the  jaw  results  in  a 
speedy  consolidation  of  the  primary  union.  Almost  invariably  the  whole 
depth  of  the  mandible  is  utilized  in  forming  the  facet  for  the  graft,  and  the 
latter  is  fashioned  of  the  same  depth.  Several  cases  have  been  shown  in  which 
the  facet  for  articulation  with  the  posterior  fragment  w'as  1  in.  to  li  in.  in 
vertical  extent.  In  such  cases  two  wires  were  frequently  employed,  one  above 
the  other,  thus  still  further  reducing  the  possibility  of  the  accurate  apposition 
obtained  at  the  time  of  the  operation  being  disturbed  in  the  subsequent  early 
use  of  the  jaw. 

The  only  trouble  encountered  from  the  use  of  the  wire  has  been  in  a  few 
cases  in  which  skin  only  was  available  for  covering  the  graft.  In  these  cases 
the  pressure  of  the  twisted  wires  caused  atrophy  of  the  overlying  skin  many 
months  after  union  had  occurred.  The  wires  were  then  removed.  It  occa- 
sionally happened  that  the  wire  was  so  firmly  gripped  where  it  passed  through 
the  bone  that  only  the  superficial  portion  could  be  removed.  The  radiogi'ams 
likewise  fail  to  show  any  rai'efaction  round  the  wires. 

1  This  use  of  the  term  "template  "  has  been  criticized,  I  think  quite  rightly.  A  "  template  " 
is  a  iiattern,  while  both  the  lead  strips  described  are  "  gauges  "  recording  accurately"  the  relative 
positions  of  the  planes  of  apposition  to  one  another,  but  in  no  eases  recording  the  form  either  of 
the  graft  or  of  the  jaw  fragments.  In  the  early  cases,  however,  the  piece  of  lead  was  actually  used 
as  a  "  template  "  of  the  graft,  and  the  term  was  carried  on  w  hile  the  pattern  developed  into  the 
form  described. 
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In  three  cases  it  has  heen  possible  to  examine  the  nature  of  the  union  and 
to  obtain  sections  across  this  region.  The  first  section  was  cut  in  celloidin 
from  the  decalcified  bone  six  months  after  operation,  and  has  been  described 
and  figured  in  a  previous  paper.'  The  other  two  sections  were  obtained  fifteen 
and  eighteen  months,  respectively,  after  operation.  These  were  not  decalcified, 
but  were  prepared  by  grinding  upon  the  finger  a  thin  slice  of  bone  removed 
with  a  saw.  These  sections,  when  ground  sufficiently  thin  for  mounting, 
could  not  be  made  to  bend  at  the  line  of  union,  and  when  viewed  under  the 
microscope  the  latter  region  was  seen  to  be  composed  of  dense  bone,  the 
laminge  and  lacunge  of  which  were  clearly  visible.  The  sections,  moreover, 
were  stained  with  Mallory's  stain,  which  picks  out  fibrous  tissue  and  stains  it 
deep  red.  There  was  a  complete  absence  of  stain  in  the  zone  of  union, 
while  the  superficial  periosteal  tissue  in  the  sections  was  deeply  stained.  One 
of  these  sections  was  obtained  owing  to  the  necessity  for  resecting  the  posterior 
union  in  order  to  open  the  jaw  ;  the  jaw  fragment  being  so  firmly  fixed  by 
fibrous  tissue  as  to  defy  movement  by  less  drastic  measures.  Both  in  this 
case  and  in  the  one  previously  described,  it  could  be  readily  determined  at  the 
time  of  resection  that  the  character  of  the  surface  of  the  graft  and  its 
vascularity  in  no  way  differed  from  that  of  the  adjacent  jaw  tissue.  The  third 
section  was  obtained  post  mortem,  and  showed  the  same  appearances  as  those 
described  in  the  previous  section. 

In  all  these  cases  the  rounding  off  of  the  upper  border  as  a  result  of  the 
architectural  changes  in  the  bone  accompanying  use  was  recognized.  This 
change  in  the  architectural  structure  of  the  graft  is  also  demonstrated  in 
successive  radiograms  of  the  same  case. 

Meckel's   Diverticulum   as  a  Cause   of    Intestinal  Obstruction. 
By  G.  H.  Edixgton,  D.Sc,  CM. 

The  following  notes  illustrate  the  part  which  Meckel's  diverticulum  may 
play  in  the  aetiology  of  intestinal  obstruction. 

Case  I :  Diverticulum  attached  to  Umbilicus  and  ensnaring  a  Distal  Loop  of 
Ileum  ;  History  of  Previous  Attacks  of  Obstruction ;  Death  from  Paralytic  Ileus 
icithin  forty-eight  hours  after  Operation. — M.  K.,  aged  17,  seen  September  4, 
1911.  Two  days  previously  seized  with  umbilical  pain  ;  bowels  moved  an 
hour  or  so  later,  and  vomiting  about  same  time.  Eepeated  enemata  failed  to 
procure  further  evacuation.  History  of  three  previous  attacks  which  responded 
favourably  to  enemata.  Tenderness  w^as  not  marked  ;  but  dullness  over  lower 
abdomen  and  both  flanks.  Median  subumbilical  laparotomy  showed  condition 
in  fig.  1.  Caecum  empty,  and  from  it  ileum  traced  upwards  for  a  few  inches, 
at  which  spot  a  thick  rounded  cord  passed  downwards  and  outwards  across 
front  of  bowel.  Externally,  cord  originated  from  gut :  internally,  it  passed 
upwards  and  inwards  behind  some  distended  coils-  to  the  umbilicus,  to  which 
it  was  adherent.  This  vertical  portion  was  much  distended.  Whole  of 
diverticulum  excised,  together  with  adherent  umbilicus.  Death  on  second 
day  from  paralytic  ileus,  confirmed  by  post-mortem.  The  diverticulum  arose 
from  side  of  ileum  to  left  of  antemesenteric  border,  about  16  in.  (lO'G  cm.) 
above  ileocecal  junction.  Blood-supply  was  from  mesenteric  vessels  and  was 
contained  in  a  fold  which  sprang  from  under  surface  of  ileum  some  distance 

1  Lancet,  1920,  ii,  p.  9. 
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below  diverticulum.  The  fold  swept  off  from  the  bowel  on  to  the  mesentery, 
along  which  it  pursued  a  curved  course  till  it  reached  the  upper  (jejunal) 
aspect  of  the  root  of  the  diverticulum.  In  addition  to  the  vessels  in  this  fold, 
or  meso-Meckel's  diverticulum,  an  ill-defined  vascular  bundle  ran  along  the 
wall  of  the  ileum  from  the  origin  of  the  fold  to  that  of  the  diverticulum. 
The  fold  formed  with  the  mesentery  and  the  ileum  a  deep  fossa  or  pouch 
which  was  closed  by  suture  after  removal  of  the  diverticulum. 


ITmh. 


Fig.  1. 


Case  II :  Invaginated  diverticulum  formimj  Commencement  of  Intussusception 
{lleo-ileal,  becoming  Ileo-colic)  ;  Besection  of  Intussusception  ;  Death  in  ticenty- 
four  hours  from  Shock.- — J.  B.,  aged  10,  seen  June  27,  1912.  Eight  days 
previously  vomiting  and  severe  abdominal  pain,  passing  off  in  a  few  hours. 


AfecAtl 
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Five  days  later,  recurrence  of  symptoms,  and  dark  motion  f?  melaena)  on 
following  day.  Rigidity  of  abdomen,  _ no  distension,  tenderness  specially 
marked  about  umbilicus ;  abdominal  facies.  Under  anaesthetic,  hard  mass 
behind    right    rectus,   about    level   of    appendix.     Laparotomy   showed   intus- 
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susception  into  lower  ileum,  the  bulky  contents  of  which  extended  for  about 
6  in.  into  ascending  colon.  Intussuscipiens  showed  patch  of  gangrene  at  com- 
mencement of  intussusception.  Resection  and  anastomosis  were  followed  by 
death  from  shock  early  on  the  following  morning.  From  apex  of  intussus- 
ceptum  hung  a  pyriform  structure,  o'o  cm.  long,  by  3  mm.  at  its  origin,  and 
11  mm.  at  its  thickest  part  (fig.  2).  This  on  being  cut  open  proved  to  be  an 
invaginated  Meckel's  diverticulum. 

Case  III :  Loop  of  Boicel  snared  hy  Diverticulum  ichich  had  Adhesions  to 
Mesenteri/  :  Operation  ;  Becovery. — T.  McN.,  aged  7,  seen  December  18,  1912. 
On  night  of  1 6th  bowels  moved  at  intervals  ;  vomited  at  supper,  and  had  severe 
abdominal  pain.  Vomiting  continued  irregularly ;  no  movement  of  bowels 
after  the  17th.  Seemed  very  well  during  forenoon  of  18th.  and  in  evening 
castor  oil  administered.  At  1  a.m.  on  19th,  vomited  gome  bread  which  he  had 
taken  ;  collapse,  no  radial  pulse,  pupils  dilated  ;  very  restless  and  pointed  to 
left  abdomen  as  being  painful ;  visible  coils  observed.  Median  subumbilical 
laparotomy  exposed  loop  of  small  gut,  very  dark  and  constricted  by  a  Meckel's 
diverticulum  having  adhesions  to  mesentery.  Band  from  tip  of  diverticulum 
divided,  and  some  widespread  translucent  membranous  adhesions,  one  of  which 
was  adherent  round  the  gut,  broken  down  and  removed.  Meckel's  diverticulum 
excised  ;  recovery  uneventful. 

Case  IV:  Meckel's  Diverticulum  attached  to  Umbilicus,  and  along  with 
neidhbouring  Ileum  encircling  and  obstructing  the  abnormally-free  ascending 
Colon;  Operation;  Becovery. — Mrs.  G.,  aged  37,  seen  February  17,  1920, 
with  acute  pain  in  lower  abdomen  of  about  twenty  hours'  duration,  followed 
by  continuous  vomiting  of  whatever  she  swallowed.  Good  motion  on  15th, 
none  since.     No  history  of  previous  abdominal  troubles,  but  had  just  recovered 
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from  pleurisy.  Palpation  greatly  hindered  by  very  marked  tenderness  over 
McBurney's  point  and  infra-timbilical  region ;  pulse  68  and  intermittent ; 
temperature  normal ;  tongue  clean.  Abdomen  quite  flaccid  and  suggested 
early  stage  of  acute  obstruction  rather  than  appendicitis.  Under  anaesthetic 
there  seemed  to  be  a  bulky  swelling  behind  lower  half  of  right  rectus.  Trans- 
verse laparotomy,  as  for  appendicectomy  [ij ,  demonstrated  greatly  distended 
caecum,  with  normal  appendix.  Swelling  behind  rectus  was  caused  by  a 
Meckel's  diverticulum  forming  firm  bluish  sausage-like  structure  extending  up 
to  umbilicus,  to  which  it  was  adherent.  At  lower  end  diverticulum  passed 
downwards  and  outwards  over  front  of  colon,  was  narrowed,  and  showed  axial 
twist  (fig.  3).  For  better  display  of  parts,  right  rectus  was  cut  across  and  a 
double  course  of  small  intestine  found  tightly  encirchng  colon  above  level  of 
diverticulum.  Lmbilicus  (which  resembled  a  prominent  rosette)  and  adherent 
end  of  diverticulum  were  freed  and  brought  down  inside  abdomen,  and  out 
through  laparotomy  wound.  Two  turns  of  it  "  against  the  clock  "  freed  colon 
completely  from  the  encircling  bowel  and  the  diverticulum.  The  diverticulum 
arose  about  12  in.  (30  cm.)  above  ileocaecal  junction,  and  from  close  to 
mesenteric  attachment,  and  there  were  many  old  peritonitic  adhesions  and 
resulting  fossae  in  neighbouring  mesentery.  Caecum  and  lower  half  of  ascend- 
ing colon  had  a  complete  investment  of  peritoneum,  rendering  them  abnormally 
mobile.  The  Meckel's  diverticulum  was  removed,  and  wound  closed  without 
drainage  ;  recovery  uneventful. 

Eemarks. 

These  cases  exemplify  not  only  the  usual  anatomical  details  of  the 
diverticulum,  free  or  attached,  but  also  the  occurrence  (Cases  III  and  IV) 
of  peritonitic  adhesions,  and  resulting  pouches. 

As  regards  the  mechanism  of  the  obstruction.  Cases  II  and  III  present 
no  difficulty  :  in  the  others  it  is  rather  more  complicated.  In  Case  I  the 
contracted  proximal  portion  of  the  diverticulum  seemed  to  act  as  a  band 
under  which  a  loop  of  bowel  had  passed  ;  but  in  addition  several  loops  had 
passed  forwards  over  the  diverticulum  and  lay  between  it  and  the  anterior 
abdominal  wall.  It  is  difficult  to  explain  the  mechanics  of  the  obstruction  in 
this  case.  Possibly  in  the  first  stage  the  passage  forwards  of  the  ileum  over 
the  Meckel's  diverticulum  made  the  proximal  part  of  the  latter  taut  and  so 
allowed  of  the  constriction  of  a  loop  lower  down  near  the  origin  of  the 
diverticulum.  If  this  were  the  sequence  of  events  it  would  be  fair  to  consider 
the  obstruction  as  due  partly  to  vohulus  and  partly  to  hand. 

In  Case  lY  the  steps  in  tlie  production  are  a  little  more  difficult  to  follow. 
There  was  an  abnormally  mobile  colon  and  caecum  which  seemed  to  have 
travelled  inwards  behind  the  diverticulum  and  then  passed  down  in  front 
of  its  proximal  part.  Piepetition  of  this  manoeuvre  led  to  the  relationship  of 
parts  found  at  the  time  of  operation.  There  was  no  torsion  of  the  colon  ; 
but  the  narrow  proximal  part  of  the  diverticulum  showed  a  very  distinct  twist. 
This  case  must  therefore,  I  think,  be  looked  upon  as  one  of  volvidus,  the 
portion  of  gut  concerned  (ileum  and  Meckel's  diverticulum)  moving  with 
the  clock. 

Symptomatology. 

There  is  little  in  the  symptomatology  to  distinguish  these  cases  from  those 
of  acute  obstruction  generally.  It  may  be  remarked,  however,  that  the  seat 
of  tenderness  is  usually  on  the  right  side,  at  the  level  of  or  just  below  the 


Section  of  Surgery  87 

umbilicus,  leading  to  confusion  with  appendicitis.  Halstead  [2]  mentions 
that  ^Yhere  the  diverticulum  is  attached  to  the  umbilicus  Berard  [3]  laid 
great  stress  on  the  exquisite  sensitiveness  of  the  umbilical  region.  This  sign 
was  marked  in  Case  lY,  and  contrasted  with  the  usual  signs  of  appendicitis  ; 
but  it  was  also  noted  in  Case  II,  in  which  the  diverticulum  had  no  attachment 
to  the  umbilicus. 

While  the  presence  of  otlier  congenital  malformations  might  give  a  clue, 
their  absence  means  practically  nothing.  In  Halstead's  review  of  sixty-nine 
cases,  harelip  was  present  in  one  only  ;  the  remainder  showed  no  malforma- 
tions. They  were  absent  in  the  present  series,  with  the  very  doubtful  exception 
of  a  puckered  umbilical  scar  in  Case  lY. 

Treatment. 

These  cases,  presenting  as  they  do  the  signs  of  acute  obstruction,  or 
simulating  acute  appendicitis,  naturally  call  for  immediate  operation.  The 
obstruction  having  been  relieved,  the  diverticulum  should  be  excised.  And,  in 
excising,  care  must  be  taken  not  to  "borrow"  too  freely  on  the  wall  of  the 
bowel  and  so  cause  a  narrowing  of  its  lumen.  This  precaution  must  be  all  the 
more  observed  because  of  the  narrowing  of  the  bowel  which  frequently  already 
exists  at  the  seat  of  origin  of  the  diverticulum. 

Summary. 

The  points  illustrated  by  the  present  series  of  cases  may  be  summarized 
as  follows  : — 

Age. — 7,  10,  17,  and  37  ;  average  171  years. 

Sex. — Male,  three  cases  ;  female,  one  case. 

Attachment. — Absent,  1  case.  Present — to  mesentery,  one  case  ;  to  um- 
bilicus, two  cases  (total,  three  cases). 

Form  of  Obstruction. — Band,  one  case;  volvulus,  one  case;  band  and 
volvulus,  one  case  :  invagination  and  intussusception,  one  case. 

History  of  Previous  Attacks. — One  case. 

External  Malformations. — (?)  One  case. 
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On  a  Further  Series  of    500  Goitre  Operations,  with   Special 
Reference  to  After-results/ 

By  James  Beery,  F.E.C.S. 

ItJIs,  in  my  opinion,  the  duty  of  every  surgeon  who  enjoys  unusual 
opportunities  of  performing  large  numbers  of  any  particular  surgical  operation, 
to  publish  from  time  to  time  details  of  his  cases  with,  so  far  as  he  can,  an 
accurate  record  of  his  results,  both  immediate  and  remote.  Any  complications 
that  have  occurred,  any  improvement  or  alteration  in  his  practice,  any  mistake 
that  has  been  made — in  short,  any  lesson  that  he  has  learnt  from  the  study  of 
his  cases — should  be  made  available  for  the  benefit  of  others  who  have  to  deal 
with  similar  cases. 

■'}  In  the  following  pages  I  propose  to  give,  as  far  as  space  will  allow  me,  an 
account  of  all  the  cases  in  which  I  have  removed  any  portion  of  the  thyroid 
gland  during  the  period  from  January  1,  1913,  to  December  31,  1919.  These 
operations,  500  in  number  (Nos.  752-1251),'  form  a  direct  continuation  of 
previous  series  which  have  been  already  published.'^ 

The  eighty-seven  operations  which  I  have  performed  from  the  beginning 
of  1920  up  to  the  present  time,  being  too  recent  for  my  present  purpose,  have 
not  been  included  in  this  series,  although  I  make  use  of  one  or  two  of  these  to 
illustrate  special  points.'*  On  the  other  hand,  twenty-four  cases  of  operation 
for  exophthalmic  goitre  performed  during  1913  and  already  published  in 
detail  in  the  British  Journal  of  Surgery"  are  necessarily  included  in  the 
present  series. 

(I)  Sex-  and  Age-Incidence. 
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...       13 
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...     63 

Total  females 

...     437 

-  These  nnmbers  refer  to  operations  for  the  removal  of  goitre,  and  form  part  of  a 
consecutive  series  from  the  year  1888,  when  No.  1  was  performed. 

1  At  a  meeting  of  the  Section,  held  January  5,  1921. 

:;  Performed  upon  496  patients  ;  one  malignant,  one  exophthahnic,  and  two  others  having  been 
operated  upon  twice. 

■i  Froc.  Boij.  Soc.  Med.,  1907,  December  ;  Trans.  Med.  Soc.  Loud.,  xxxvi ;  Lancet,  1913.  March  ; 
and  elsewhere. 

■»  The  figures  used  to  illustrate  this  paper  are  also,  in  some  instances,  taken  from  cases  before  or 
after  the  present  series,  as  will  be  seen  from  the  accompanying  reference  numbers.  Owing  to  war 
troubles  (want  of  preserving  fluid  and  jars,  and  other  reasons),  a  large  number  of  the  actual 
specimens  of  this  series  including  some  of  the  most  important,  were  thrown  away  without  my 
knowledge. 
•  ■'  Brit.  Jonrn.  Surg.,  1914.  i,  No.  4,  p.  699. 
My-S  1 
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Pj(;_  1. — Xo.  1776.     Parencliymatous  goitre  causing  dyspuciea.     Female,  aged  14. 
sectioii-extiii^ation  of  right  lohe.     Weight  of  portion  removed  7  oz. 


lU- 


Fig.  2. — No.  103.  Old  cystic  adenoma  with  thick  fibrous  and  calcified  wall.vln- 
terior  was  filled  with  broken-down  blood-clot  and  colloid.  Removed  from  a  doctor, 
aged  60.     (Eojal  Free  Hospital  Museum,  xxii,  48.) 
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The  youngest  patients  were  five  girls  aged  14,  the  subjects  of  parenchy- 
matous goitre,  rapidly  growing,  causing  dyspnoea,  and  failing  to  respond  to 
medical  treatment.  In  all  cases  the  goitre  was  of  considerable  size  :  in  one 
the  portion  removed  weighed  llj  oz.  ;  all  made  good  recoveries  and  are  quite 
well  now. 

Operations  in  children  below  the  age  of  puberty  are  hardly  ever  necessary, 
and  on  account  of  the  danger  of  interfering  with  subsequent  growth  and 
nutrition  they  should  never  be  undertaken  except  for  some  very  urgent  reason. 


Fig.  3. — No.  1806.     Parenchymatous  goitre  causing  dyspnoea.      Male,  aged  l-'j. 
lobe  and  about  two-thirds  of  left  removed.     Weight  81  oz. 


Kifrht 


Operations  for  mere  deformity  in  children  are  in  my  opinion  quite  unjustifi- 
able. On  the  other  hand,  parenchymatous  goitres  at  or  about  the  age  of 
puberty  and  later,  if  growing  rapidly  and  causing  really  serious  stridor  and 
dyspnoea,  often  urgently  demand  operation  if  they  do  not  yield  to  medical 
treatment.  The  trachea  in  such  cases  is  so  soft  that  it  can  easily  be  fatally 
occluded  by  a  double  goitre,  especially  if  the  lower  part  of  the  latter  be  situated 
low  down  behind  the  sternum,  as  it  so  often  is. 

The  youngest  among  the  male  patients  were  two  boys,  aged  15  ;  the  cases 
were  exactly  similar  to  the  preceding. 

The  oldest  female  patient  in  this  series  was  a  lady,  aged  66,  with  dyspnoea 
and  tachycardia,  from  whom  an  old,  partly  calcified,  adenoparenchymatous 
goitre  weighing  4  oz.  was  removed,  with  complete  relief. 
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Among  the  male  patients,  seven  were  70  years  of  age  or  over  :  all  made 
good  recoveries  ;  in  most  of  these  the  tumours  were  large  and  unilateral,  with 
much  displacement  of  the  trachea  and  larynx.  One  of  these  patients,  aged  74, 
had  first  consulted  me  thirteen  years  previously  on  account  of  a  cystic  tumour 
as  large  as  an  orange,  hut  had  postponed  operation  until  a  huge  tumour 
occupied  the  whole  of  the  right  side  of  the  neck,  displacing  the  larynx  and 
trachea  so  much  that  he  had  had  alarming  attacks  of  suffocation,  which  drove 
him  to  operation.  The  thick-walled  cyst,  which  was  removed  without  difficulty, 
contained  a  pint  of  brown,  porridge-like  material,  a  mixture  of  colloid  and  old 
blood-clot  with  much  cholesterin. 


1 


Fig.  4. — No.  1313.  Portion  of  a  parenchymatous  goitre  causing  dyspncpa.  Female, 
aged  14J.  Extii-pation  of  right  and  lower  half  of  left  lobes.  Weight  6J  oz.  Shows  com- 
mencing fibrosis  and  nnich  reduction  of  colloid  from  jjrolonged  previoxxs  medical 
treatment. 


The  oldest  patient  of  the  series,  a  minister,  aged  75,  was  operated  upon 
nearly  five  years  ago  for  a  retroclavicular  goitre  causing  much  stridor  and 
dyspnoea.  The  tumour  weighed  over  half  a  pound.  The  patient  is  now  hale 
and  hearty  at  80.  Another  patient,  a  man  aged  73,  with  a  solid,  largely 
calcified,  adenomatous  mass  of  many  years'  duration,  weighing  22j  oz.,  is  in 
excellent  health  at  the  age  of  80.  His  wound  healed  ^jer  priinam,  the  highest 
temperature  after  operation  having  been  99'8^  F. 

The  removal  by  resection-enucleation  of  these  large  prominent  unilateral 
tumours  in  old  people  is,  in  my  experience,  a  very  satisfactory  operation.    The 
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tumours  are  often  old  tough-walled  cysts  ;  the  removal  involves  but  little 
interference  with  the  thyroid  gland  tissue  itself ;  the  vessels  are  usually- 
very  easily  secured ;  provided  the  strictest  attention  be  paid  to  asepsis, 
to  the  complete  arrest  of  all  haemorrhage — even  the  most  trifling  oozing — 
and  the  wound  be  drained  for  at  least  a  few  hours,  the  results  are  very 
satisfactory. 

(II)  Pkopoetiox  of  Hospital  to  Private  Cases. 

Table   II. 


Hospital  cusoi  :—          Male  ...  ...  ...  ...  ...  29 

Female  ...  ...  ...  ...  ...  227 

Private        ,,                   Male  ...  ...  ...  ...  ...  34 

Female  ...  ...  ...  ...  ...  210 


256 


244 

Total  500 

It  will  be  seen  from  the  above  table  that  the  numbers  of  hospital  and  private 
patients  w'ere  about  equal,  nor  was  there,  on  the  whole,  much  difference 
between  the  severity  of  the  cases  in  the  two  classes.  Only  among  the 
exophthalmic  goitres  did  the  hospital  cases  (fifty)  considerably  exceed  the 
private  (twenty-nine),  doubtless  owing  to  the  fact  that  hospital  patients  are 
less  able  to  afford  prolonged  rest  and  medical  treatment,  and  therefore  come 
earlier  and  more  readily  to  operation. 

(Ill)  Nature  of  the  Goitre. 

T.\BLE     III. 

Encapsuled : — 

Solid  adenoma  ...  ...  ...  ...  ...  ...  88 

Cystic              ...  ...  ...  ...  ...  ...  ...  109 

Pure  cvst        ...  ...  ...  ...  ...  ...  ...  1 


Non-encapsuled  : — 
Parench3'matous 
Adeuoparenchymatous 
Iiitiammatiou  (acute  or  cliroiiic) 
True  exophthalmic 
Malignant  and  fiapilliferous     ... 


198 


70 
137 


79 
13 


302 

Total  500 


It  may  be  admitted  at  once  that  the  above  classification  is,  pathologically, 
not  strictly  accurate ;  but  it  is  convenient  clinically.  The  term  "  parenchy- 
matous "  used  here  for  the  uniform  enlargement  of  the  gland  with  distension  of 
all  the  vesicles — the  commonest  goitre  of  young  people — is  a  well-established 
term  diflicult  to  replace  by  any  more  exact,  and  pathologically  more  correct, 
expression. 

The  term  adenoparenchymatous  "  is  used  loosely  for  the  more  lobulated, 
and  often  nodular,  goitres  of  middle-aged  and  elderly  people  in  which, 
embedded  in  the  midst  of  parenchymatous  goitre-tissue,  there  are  encapsuled 
masses  of  atypical  thyroid,  tissue,  sometimes  solid,  but  often  breaking  down 
into  cysts.  Sometimes  these  masses  are  true  adenomata,  more  often  they 
are  not. 

"Pure  cyst "  is  a  term  used  for  a  single  cyst  with  smooth  lining  like  a  hydro- 
cele, a  somewhat  rare  condition  compared  with  the  much  more  common  form 
of  cyst  which  is  formed  by  the  breaking  down  of  a  previously  solid  encapsuled 
adenoma,  the  remains  of  which  can  generally  be  seen  adhering  to  the  interior 
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of  the  cyst  wall.  The  distinction  is  clinically  of  some  importance,  since  it  is 
the  soft  vascular  tissue  in  the  interior  of  the  common  thyroid  cystic  adenoma 
that  is  so  likely  to  give  rise  to  intracystic  haemorrhage,  occurring  spontaneously 
or  after  slight  injury. 

In  a  large  number  of  the  encapsuled  tumours  removed  there  v^^as  abundant 
evidence  of  recent  or  old  haemorrhage  having  occurred  before  operation.  But 
this  very  rarely  occurs  in  parenchymatous  goitre. 

It  is  usually  quite  easy  to  make  a  differential  diagnosis  between  encapsuled 
and  non-encapsuled  thyroid  tumours,  a  matter  of  much  importance  as  regards 
the  question  of  operation.  On  the  other  hand,  to  say  definitely  that  an  encap- 
suled tumour  is  wholly  cystic  or  wholly  solid,  or  partly  one  and  partly  the 
other,  is  usually  impossible  ;  but  from  the  point  of  view  of  operative  inter- 
ference this  is  a  matter  of  comparatively  little  importance,  since  both  have -to 
be  treated  in  a  similar  manner. 

The  three  cases  of  inflammation  are  of  sufficient  interest  to  Ije  given  in 
detail. 


Fig.  5,  a  and  6.— No.  1238.  (o)  Parenchymatous  goitre,  thirty  years'  duration, 
with  some  adenomata.  (h)  Side  view.  Treated  by  bilateral  resection-extirpation. 
Nine-tenths  of  right  lobe,  three  quarters  of  left.     Weight,  22  oz. 


Casr  1. — A  suppurating  cyst,  as  large  as  a  small  walnut,  in  a  lady,  aged  37  ;  only  a 
few  days  prior  to  operation  she  had  first  noticed  a  smooth,  hard,  movable  swelling  in 
the  neck,  the  most  prominent  feature  being  pain.  On  removal  it  proved  to  be  an 
old  cystic  adenoma  containing  thin  purulent  fluid ;  the  tumour  was  freely  removed,  the 
wound  drained  for  two  days,  and  a  rapid  recovery  ensued.  Two  and  a  half  years  later 
she  wrote  to  say  that  she  had  been  quite  well  ever  since. 

Case  2. — A  married  lady,  aged  36,  who  had  had  a  rounded  hnnp  in  the  neck  for 
about  two  years.  It  was  about  as  large  as  a  pigeon's  egg,  and  as  she  gave  a  history  of 
its  having  varied  a  good  deal  in  size,  it  was  thought  to  be  an  ordinary  cystic  adenoma. 
.\s  it  was  not  causing  any  trouble,  I  at  first  advised  against  any  operatio)i ;  but  as  she 
came  back  later  complaining  of  a  good  deal  of  pain,  the  tumour  was  removed.  It 
proved  to  be  a  solid,  non-encapsuled  mass  involving  the  whole  of  the  left  thyroid 
lobe,  which  w-as  removed.  It  consisted  almost  entirely  of  chronic  inflammatory 
tissue  of  a  pale  yellowish   colour,  without  colloid  and  without  any  evidence  of  actual 
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suppuration.  The  wound  healed  apparently  per  primam,  and  she  left  the  home  at 
the  end  of  a  week.  Subsequently  suppuration  occurred,  and  the  wound  had  to  be 
reopened  on  two  occasions  ;  it  did  not  finally  heal  until  two  months  after  the 
operation. 

In  neither    of    these  cases  was    the    cause    of    the    inflammation  clearly 
ascertained. 


Pig.  6. — Section  of  part  of  preceding. 

[Photos,  by  Miss  G.  MatfJiejcs.] 


Case    3.— This    case  was  that  of    a   lady  doctor,  aged  about   46,   who    underwent 

removal  of  the  right  thyroid  lobe  for  what  was   probably  an  early  stage  of  so-called 

canceriform"  primary  chronic  inflammation    (Riedel's  disease).     The   patient  came 

complaining  of  a  painful  lump  in  the  neck  of  two  months'  duration.      It  was  obviously 
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^^^'       ^^^^ 

^^^V    '^^:^m' 

'-^^^H 

Fi(..  7,  (t  and  h. — Xu.  'M'-j.  i«)  Adenoparencbyiaatous  f^oiti'e,  causing  d^'spiiCEa  and 
considerable  distension  of  veins  at  I'oot  of  neck.  Female,  aged  27.  (h)  Side  view. 
Extii-j^ation  of  riglit  lol)e.  Weight  12J  oz.  Six  years  later  remaining  lobe  bad  en- 
larged  considerablv. 


Fig.  8. — Section  thi'ough  goitre   removed  from  preceding.      Lobulation  and  fibrosis 
more  advanced  than  in  fig.  4,  No   1313.     Solid  adenomatoiis  masses  in  various  parts. 
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thyroid,  and  not  much  larger  than  a  hazel-nnt.  It  was  hard  and  knobby,  and  did  not 
move  quite  so  freely  upon  the  larynx  as  an  ordinary  innocent  tumour  of  the  thyroid 
should.  There  was  no  dyspnoea,  dysphonia,  or  dysphagia,  and  the  only  symptom  was 
a  certain  amount  of  pain  on  both  sides  of  the  neck.  It  Avas  thought  to  be  probably  a 
small  cyst  in  the  middle  of  an  old  and  hitherto  unnoticed  goitre,  especially  as  two  other 
members  of  her  family  were  known  to  have  goitres.  But  in  view  of  the  serious  pos- 
sibility of  the  case  being  one  of  early  malignancy,  the  right  lobe  was  removed,  the 
operation  presenting  no  difficulty  of  any  kind. 

The  pathological  report  (by  Dr.  Helen  Chambers)  was  :  "  The  outer  surface  is  smooth 
and  somewhat  white  and  opaque.    On  section,  the  tissue  is  white  and  firm,  and  contains 


FiLi.  9.— Xc.  94.S. 


Adeiiopareiichyinatous  f,'oitre  causing  dvspuffia.      Female,  aged  37. 
Bilateral  resection-extirpation.     Weight  18  oz. 


Fio.  10,  (I  and  1>. — No.  989.  ia)  Old  pai'enchyniatous  goitre  causing  dyspnma. 
Male,  aged  "jO.  (h)  Side  view.  Extirpation  of  most  of  left  and  lower  half  of  right  lobe. 
Weight  8j  oz. 


numerous  wliite.  narrow,  fibrous  strands  passing  through  it  in  all  directions.  No 
colloid  can  be  seen.  The  macroscopic  appearance  suggests  a  chronic  inflammatory 
condition  of  the  thyroid  gland.  On  microscopic  examination  no  normal  tissue  can 
be    found.      The    section    shows    chronic    inflammatory  changes,   and    it    is  certainly 

not  a  malignant  gi'owth The  cause  of    the   inflammatoi'y  condition  is  not 

evident." 
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The  opposite  lobe  appeared  to  be  quite  healthy.  The  wound  healed  at  once.  Five 
months  later  the  patient  wrote  that  she  had  been  quite  well  ever  since  the  operation. 
Three  weeks  ago  (six  and  a  half  years  after  the  operation)  she  wrote  from  abroad  that  her 
"  health  has  been  and  is  excellent,"  and  that  there  is  no  sign  of  any  recurrence.  She 
adds  the  interesting  note  that  a  sister  of  hers,  who  had  had  a  goitre  since  childliood,  has 
recently  died  of  malignant  disease  of  the  thyroid. 

True  Exophthahnic  Goitre. — In  this  class  (seventy-nine  operations  on 
seventy-eight  patients)  have  been  placed  only  those  cases  in  which  not  only 
the  clinical  symptoms,  but  also  the  naked-eye  and  microscopic  appearances  of 


i 


Fig.  11. — No.  262.    Adenoparenchj-matoiis  goitre  removed  for  dj-spnnea.    At  upper  pole 
is  a  well-encapsiiled  cystic  adenoma.      Feinale,  aged  42.     Weight  6  oz. 

the  disease  were  quite  characteristic.  There  was,  however,  one  doubtful 
exception  in  which  for  some  unexplained  reason  the  pathological  report  received 
apparently  failed  to  confirm  the  clinical  diagnosis,  which  appeared  to  admit  of 
no  reasonable  doubt. 

Cases  of  "false''  exophthalmic  goitre,  that  is,  of  tachycardia,  tremor,  &c., 
without  exophthalmos,  and  mostly  with  unilateral  tumours,  have  been 
rigidly  excluded  from  this  class.  In  some  of  these  cases,  the  apparent 
symptoms  of  Graves'  disease,  especially  the  palpitation  and  tachycardia, 
would  appear  to  have  been  caused  by  long-continued  and  excessive  adminis- 


Section  of  Surgery 


99 


tration  of  thyroid-gland  preparations.  The  inclusion  of  such  cases  among 
those  of  true  exophthalmic  would  be,  in  my  opinion,  quite  misleading,  although 
it  is  often  done. 

Malupiant    and    PapiUiferous. — This    group   of  twelve  patients    (thirteen 
operations,  one  patient  with  papuliferous  carcinoma  having  been  operated  upon 


Fifi.  12  a  and  h. — No.  12()1.  ("  i  Aclenoparenchvmatous  jjoitre,  twenty-eight  years' 
duration.  0>]  Side  view.  Jiilateral  resection-extirpation  for  bulk,  deformity,  and 
dyspnrea.     Female,  aged  48.     Weight  19  oz.  ^ Photos,  hi/  2liss  B.  Bicl-anl .] 


Fig.  13  c. — Tlie  same  patient  as  in  lig.  12,  one  year  after  operation. 


twice  within  the  period)  includes  tumours  of  very  different  degrees  of 
malignancy,  from  papilliferous  carcinoma  and  one  endothelioma,  with  histories 
extending  over  several  years,  to  a  suppurating  sarcoma  with  a  total  duration  of 
six  months.  Two  were  sarcomata,  one  was  not  definitely  determined,  and  the 
rest  were  carcinomata. 
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(IV)  Principal  Keasons  for  Operation. 

Table   IV. 


Dyspuu'a  ...  ...  ...'  ~  ~?... 

Discomfort,  deformity,  aud  slight  dyspnoea 

Deformity 

Time  exophthalmic  goitre 

Maligna  ut  and  papilliferons 

Suspected  malignancy 

Primary  chronic  inflammation 

Palpitation,  nervousness,  &c. 


Total 


274    of  which  1  died 


99 

0     , 

17 

0    . 

, 

79 

3     . 
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13 
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J 
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12 
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,    (glycosm-ia 

500 
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Fig.  1-1.— Section  through  right  lobe  of  No.  1261   (figs.   12  and   13),   showing  much 

old   fibrosis. 


Buspnica. — It  will  be  seen  by  the  table  that  by  iar  the  most  common  and 
important  reason  for  which  operation  was  undertaken  was  dyspnoea.  I  have 
never  dechned  to  attempt  the  removal  of  any  innocent  goitre  on  account  of 
the  mere  severity  of  the  dyspnoea ;  in  many  of  the  cases  there  was  a  very 
high  degree  of  dyspnoea  ;  often  it  had  existed  for  years  and  led  to   serious 
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Fig.  15. — Section  through  left  lobe  of  the  same,  showing  a  large  cavity  which  contained 
broken-downi  blood-clot  and  colloid. 
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Fig.  16,  a  and  fo. — No.  867.      Female,  aged  25.     Ka)  Typical  exophthalmic  goiti'e,  fonr 
years'  dni-atiou.      {Ij)  Side  view.      Treated  by  extii-pation  of  right  lobe. 
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complications,  such  as  dilatation  of  the  heart,  tachycardia,  and  chronic  lung 
complications.  Many  of  the  patients  were  quite  unable  to  lie  down,  and  had  to 
be  operated  upon  in  the  semi-recumbent  position.  In  the  great  majority  of  cases 
the  dyspnoea  was  not  so  extreme,  although  practically  always  enough  to  cause 


Fig.  17.— Nos.  1029  and  131.5.  Typical  ex- 
ophthalmic goitre  removed  from  lady,  aged  29. 
"\Veight  4  oz. 


Fig.  18.  —  Xo.  1265.  Part  of  a  papilliferous  car- 
cinoma removed  from  a  man,  aged  57.  (Roval  Free 
Hospital  Museum— Ea.  Pb.  402.) 


Fig.  19.— Xo.  1140. 


Spheroidal-celled  carcinoma   removed  from 
(Royal  Free  Hospital  Museum — Ea.  Kb.  426.) 


female,  aged  G5. 
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the  patient  considerable  distress.  In  this  series  there  has  been  no  such 
theatrical  case  as  that  of  the  girl,  aged  14,  upon  whom  in  1901  I  had  to  do  a 
hurried  bilateral  extirpation  as  she  lay  in  bed,  quite  unconscious  from  impending 
suffocation,  which  had  supervened  suddenly  in  the  middle  of  the  night/  On 
the  other  hand,  I  have  to  record  an  unfortunate  case,  which  is  not  in  this 
series,  although  it  ought  to  have  been,  and  I  wish  it  had  been.  It  was  that 
of  a  man,  aged  20,  admitted  to  the  Eoyal  Free  Hospital,  February  3,  1914,  with 
a  large  soft  parenchymatous  goitre  of  five  years'  duration,  which  for  eighteen 
months  or  more  had  caused  gradually  increasing  dyspnoea.  It  was  thought 
that  he  would  improve  and  be   in  a  better  condition  for  operation  after  a  day 


Fig.  20. — View  from  behind  of  a  large  parenchymatous  goitre  with  larynx  and 
trachea,  showing  the  nsnal  scabbard  shape  of  compressed  trachea.  From  a  man  with 
chi-onic  dyspnoea,  aged  20,  who  died  of  suffocation  suddenly  in  his  bed,  before  any 
operation  had  been  attempted. 


or  two  of  rest  in  bed,  as  such  cases  usually  are.  He  passed  a  fairly  com- 
fortable night,  but  in  the  early  morning  sudden  suffocation  occurred,  and  he 
w^as  dead  before  even  the  house  surgeon  could  reach  him.  In  this  case  it  was 
an  error  of  judgment  on  my  part  not  to  have  operated  directly  I  saw  the 
patient,  in  which  case  I   should  doubtless   have  saved   his  life.     The  goitre, 

1  Case  136,  Lancet.  1902.  i,  12'27,  and  Proc.  Roij.  Sor.  Med..  1907,  i  (Surg.  Sect.,  November  12j, 
p.  39.     The  patient  has  recently  been  seen  by  me  and  is  in  excellent  health. 
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which  is  seen  from  behind  in  tig.  20,  was  symmetrically  bilateral  and  purely 
parenchymatous,  the  lateral  lobes  just  meeting  behind  the  pharynx  and  oeso- 
phagus. The  trachea  was  compressed  laterally  in  the  usual  manner  for  nearly 
2  in.,  the  lumen  being  a  mere  chink.  The  goitre,  after  removal  from  the  body 
together  with  the  larynx  and  trachea,  weighed  261  oz. 

In  no  case  during  this  period  of  seven  years  have  I  performed  a  tracheotomy 
for  innocent  goitre,  holding  as  I  do  very  strongly  that  removal  of  the  source  of 
pressure,  namely  the  goitre,  is  a  far  more  satisfactory  proceeding  than  mere 
tracheotomy.  There  are,  of  course,  cases  in  which  the  operator,  owing  to 
circumstances  which  preclude  the  possibility  of  doing  a  clean  thyroidectomy, 
may  be  compelled  to  attempt  a  tracheotomy  imder  conditions  of  extreme 
urgency. 

Tracheotomy  for  suffocating  goitre  is  apt  to  be  a  difficult  proceeding,  and 
far  more  dangerous  to  life,  owing  to  septic  complications,  than  a  clean 
thyroidectomy  performed  under  proper  conditions-  The  trachea  is  often 
deeply  buried  under  the  mass  of  goitre ;  it  may  be  much  displaced  and 
difficult  to  find  ;  the  constricted  region  of  the  trachea  may  be,  and  often  is, 
behind  the  sternum.  The  dyspnoea  of  goitre  l)eing  due,  not  to  spasm  of  the 
larynx,  but  to  direct  pressure  upon  the  trachea,  is  not  relieved  by  merely 
opening  the  larynx  or  the  upper  part  of  the  trachea.  It  is  generally  quite 
impossible  to  reach  the  trachea  below  the  constriction,  and  if  the  trachea  be 
opened  above  it,  an  unusually  long  tube  (such  as  Koenig's),  which  is  not 
always  at  hand,  must  be  employed.  Our  museums  and  surgical  literature 
abound  in  illustrations  of  futile  attempts  to  perform  tracheotomy  under  such 
conditions.  ^Yhen  it  has  been  successfully  performed,  the  mortality  is 
considerable,  and  the  patient  still  has  the  goitre  pressing  upon  his  trachea. 

In  cases  of  high  degree  of  dyspnoea  the  operator  will  nevertheless  do  well 
to  have  tracheotomy  dilators  and  a  long  tube  at  hand  in  case  he  may  have  to 
use  them  during  the  performance  of  the  operation.  There  have  been  awkward 
moments  during  many  of  the  more  severe  of  my  operations,  especially  during 
the  dislocation  of  the  tumour,  when  it  has  seemed  that  tracheotomy  might 
become  necessary.  Even  after  the  goitre  has  been  removed,  there  is  sometimes 
a  danger  of  tracheal  collapse.  I  have  occasionally  had  to  watch  a  flattened 
trachea  for  some  little  time  after  removal  of  the  goitre  before  I  ventured  to 
close-  the  wound  over  an  unopened  trachea.  Fortunately  many  of  the  most 
severe  cases  of  acute  dyspnoea  occur  in  young  subjects  with  bilateral 
compi'ession,  in  whom  the  trachea  still  retains  much  of  its  normal  elasticity. 
In  such  cases  the  flattened  trachea  very  quickly  recovers  from  its  compression. 
In  older  people  recovery  is  much  more  slow,  but  the  degree  of  compression  is 
usually  not  so  great. 

An  important  point  may  here  be  insisted  upon,  which  is,  that  in  the  case 
of  bilateral  compression  of  the  ti-achea,  the  removal  of  one  lobe  alone  may  be 
quite  insufficient  to  relieve  the  dyspnoea,  indeed  may  even  make  it  worse. 
The  bilaterally-compressed  scabbard-shaped  trachea,  so  long  as  it  remains 
in  the  middle  line,  may  permit  the  passage  of  sufficient  air  to  keep  the  patient 
alive.  But  remove  one  lobe,  and  the  opposite  lobe  immediately  pushes  the 
trachea  away  from  the  middle  line,  bends  it,  and  produces  a  kink  which  may 
easily  lead  to  a  fatal  suffocation. 

I  would  venture  to  lay  down  a  rule  that  in  cases  of  bilateral  goitre  with 
high  degrees  of  dyspnoea,  it  is  often  dangerous  to  be  content  with  a  unilateral 
operation.  After  one  lobe,  or  the  major  portion  of  it,  has  been  removed,  the 
operator  should  always  examine  the  condition  of  the  trachea  and  of  the  opposite 
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lobe  very  carefully,  and  be  prepared  if  necessary  to  remove  also  the  lower 
portion  of  the  latter.  Much  depends  naturally  upon  the  degree  of  stenosis, 
and  the  skill  and  judgment  of  tlie  operator. 

Another  point  with  regard  to  dyspnoea  which  is  sometimes  overlooked,  but 
which  is  of  much  practical  importance,  is  this,  that  it  is  by  no  means  the  most 
prominent  or  the  most  obvious  portion  of  the  goitre  that  is  the  real  cause 
of  the  dyspnoea.  There  are  many  cases  in  the  present  series  in  which  an 
obvious,  prominent,  apparently  unilateral  goitre  was  considered  by  the  patient, 
and  sometimes  even  by  his  doctor,  to  be  the  cause  of  the  severe  dyspnoea  from 
which  he  was  suffering.      Nevertheless  in  these  cases  it  has  often  been  the 


Fig.  21.— No.  1338.  Skiagram  of  a  comparatively  small  left-sided,  almost  wholly 
iutrathoracic  goitre,  showing  the  trachea  which  appears  as  a  hand  of  light,  displaced 
to  the  (patient's)  right.  In  the  neck  a  right-sided  goitre  bends  trachea  slightly 
to  left  in  an  S  shape.  Male,  aged  .54.  (.S'w  also  tigs.  22  and  23.)  Skiagram  was  taken 
the^day  before  removal  of  the  intrathoracic  portion,  which  weighed  6  oz. 


opposite  lobe  that  has  been  the  real  offender,  and  wliich  is  the  one  that 
requires  removal,  lying  deeply,  perhaps  even  wholly  unsuspected,  behind  the 
sternum  or  in  the  thorax.  The  key  to  the  position  in  such  cases  is  to  be  found 
in  a  careful  examination  of  tlie  root  of  tlie  neck,  where  the  top  of  the  offending 
mass  can  often  be  felt  ;  or  in  observation  of  the  exact  position  of  the  trachea, 
displaced  away  from  the  source  of  pressure.  In  some  cases  an  X-ray 
examination,  if  it  can  be  obtained,  may  be  most  useful,  showing  as  it  may  do, 
:\[Y— S  2 
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not  only  the  deeper  portion  of  the  goitre,  but  the  position  of  the  trachea, 
which  shows  up  as  a  band  of  hght  in  the  skiagram.  An  inexperienced  operator 
may  easily  remove  the  wrong  half  of  the  goitre. 

If  a  parenchymatous  goitre  in  a  young  subject — that  is  a  goitre  uniformly 
enlarged  in  all  parts — presents  one  lobe  which  is  much  more  prominent  than 
the  other,  it  is  nearly  always  the  least  prominent,  that  is  the  deeper,  lobe  that 
most  urgently  demands  removal.  Similarly  in  older  subjects,  if  a  large 
rounded  prominent  mass  fairly  high  up  in  the  neck  is  accompanied  by  serious 
dyspnoea,  it  will  often  be  found  that  the  true  cause  of  the  dyspnoea  lies  in  an 
enlargement  of  one  or  other  inferior  horn  which  lies  jammed  in  the  upper 
opening  of  the  thorax.     A  typical  example,  from  among  many,  may  be  cited : — 

A  retired  merchant,  aged  70.  was  sent  to  uie  in  1918  with  a  history  that  for  several 
years  he  had  had  some  difficulty  in  breathing,  together  with  tachycardia.  Both 
symptoms  had  become  much  worse  in  the  last  few  months.  Recently  he  had  been 
treated  for  *"  heart  disease  "  in  a  nm-sing  home  for  twelve  weeks  without  much  benefit. 
A  rii7/(/-sided  goitre  as  large  as  a  hen's  egg.  fairly  high  up  in  the  neck,  was  then 
supposed  to  be  the  cause  of  his  trouble,  and  it  had  been  suggested  that  the  removal  of 
this  would  benefit  liim.  When,  shortly  afterwards,  he  came  to  me,  it  was  ob^'ious  that 
the  real  cause  of  all  his  trouble  was  an  old  Zc/f-sided  goitre  janmied  in  the  upper 
opening  of  the  thorax.  The  top  of  this  could  easily  be  felt  when  the  head  was  extended 
and  the  goitre  thus  drawn  up.  His  heart,  examined  for  me  by  Dr.  Strickland  Goodall, 
showed  the  usual  dilatation  so  often  seen  with  chronic  goitre,  extreme  irregularity,  and 
auricular  fibrillation.  After  giving  him  a  few  days'  rest  in  bed  in  a  nursing  home 
and  some  treatment  with  digitalis,  I  removed  the  left-sided  intrathoracic  goitre,  about 
as  large  as  an  orange.  It  had  evidently  been  there  for  many  years,  as  it  was  largely 
fibrotic.  The  recent  enlargement  was  due  to  the  accunudation  of  some  fluid  within  it. 
The  patient  made  a  rapid  recovery,  and  was  able  to  leave  the  home  a  fortnight  after  the 
operation,  with  his  wound  soundly  healed.  His  heart  gradually  recovered  its  tone,  and 
he  is  now  in  good  health  with  a  regular  quiet  pulse.  He  is  able  to  rush  about  the 
countrj'  and  make  long  jiolitical  speeches  without  effort. 

Discomfort,  Deformity,  and  Slight  Dyspncea. — In  this  group,  which  com- 
prises one-fifth  of  all  the  cases,  are  included  those  in  which  the  goitre,  mostly 
unilateral,  was  removed  partly  on  the  ground  of  discomfort  produced  by 
pressure,  and  partly  because  of  the  deformity,  often  very  considerable. 
Really  severe  dyspncea  was  not  present  in  these  cases,  although  in  many  of 
them  the  steady  growth  made  it  probable  that  serious  dyspncea  would  occur 
later  if  no  operation  were  undertaken.  In  most  of  them  slight  dyspnoea 
occurred  on  exertion,  and  many  had  other  symptoms  such  as  tachycardia, 
palpitation,  dysphagia,  and  various  nervous  symptoms.  It  was  noticeable 
that  many  of  these  patients,  who  before  the  operation  had  not  complained  of 
dyspnoea,  volunteered  afterwards  the  remark  that  they  could  breathe  much 
better  than  before.  A  large  number  also  stated  that,  besides  enjoying  freedom 
from  local  symptoms,  their  general  health  had  improved  very  much.  Those 
who  were  below  the  normal  weight  before  the  operation — and  most  patients 
with  such  goitres  are  thin — usually  regained  it  afterwards.  In  this  group 
comes  the  patient  from  whom  the  largest  goitre  in  the  whole  series  was 
removed.  He  was  a  young  man,  aged  21,  who  had  had  for  several  years  a 
gradually  enlarging  parenchymatous  goitre  which  caused  him  much  discomfort, 
mainly  from  its  bulk  and  weight.  Nearly  the  whole  of  the  right  lobe,  together 
with  four-fifths  of  the  left,  were  removed  without  difiiculty.  The  total  weight 
of  the  parts  removed  was  3  lb.  Of  oz.  (right,  27^  oz.,  left  21i  oz.).  He  tnade 
a  rapid  and  excellent  recovery,  and  was  subsequently  for  three  years  on  active 
service  in  the  Army,  which  he  has  only  recently  quitted.  Fig.  24  shows  his 
condition  some  three  or  four  years  after  the  operation. 
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Fig.  22,  a  and  b. — No.  1338.  Eilateral  goitre,  right  side  cervical,  left  side  almost 
•wholly  intrathoracic.  Male,  aged  54,  who  had  suffered  for  some  years  from  increasing 
paroxysmal  dyspnoea,  {a}  Condition  when  at  rest,  (b)  Condition  when  straining,  the 
top  of  the  intratlioracic  portion  then  rising  into  the  root  of  the  neck. 


ix--      Fig.  23. — Xo.  1338.     Left-sided  intrathoracic  tnmonr  removed  by  extirpation  from 
the  preceding.     Adenoparenchymatons,  with  some  calcification  of  lower  horn.    Weight 

of  intrathoracic  portion  54  oz. 
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Deformity. — In  seventeen  cases  only  ^vas  the  operation  done  mainly  for 
deformity  (hospital  cases  five,  private  twelve).  Two  patients  were  men,  the 
rest  women.  All  except  four  were  under  40  years  ;  of  these,  one  was  a  man, 
aged  50,  with  a  very  unsightly  lump  as  big  as  a  golf-l)all,  situated  directly 
in  front  of  the  larynx  ;  the  other  a  man,  aged  73,  with  a  very  large  mass  which 
weighed  22  oz.  after  removal.  All  the  tumours  were  unilateral,  and  most  were 
of  various  sizes  from  that  of  a  walnut  to  that  of  a  goose's  egg.  In  all  cases 
the  wounds  healed  by  primary  union,  and  the  patients  were  all  quite  well 
when  last  seen  and  heard  of,  one  only  three  months,  the  rest  from  two  to 
seven  years,  after  the  operation.  Operation  is  never  performed  for  mere 
deformity  for  small  or  moderate-sized  parenchymatous  goitres.  Such  cases 
are  best  treated  by  medical  means,  which  should  include  a  search  for,  and 
if  possible  removal  of,  the  primary  source  of  trouble. 


^H  r  ■ 

Fig.  24. — No.  1019.  Patient,  aged  24,  about  three  years  after  bilateral  estii-patioii 
for  discomfort,  bulk,  and  weight  of  a  parenchymatous  goitre  weighing  3  lb.  01  oz.  (The 
largest  of  this  series.) 

True  Exophthalmic  Goitre. — The  reason  for  operation  in  all  these  cases 
was  the  existence  of  well-marked  clinical  symptoms  of  Graves'  disease,  and 
not  the  presence  of  the  local  trouble.  Marked  dyspnoea  was  not  present  in 
any  case,  and  even  slight  dyspnoea  was  wholly  absent  from  most.  It  is  not 
necessary  to  dwell  further  upon  tlie  well-known  symptoms  of  the  disease, 
to  which,  moreover,  allusion  has  already  been  made  in  the  preceding  section. 

Malignant  and  Papillifcrous. — In  this  class  have  been  placed  together,  for 
convenience,  all  cases  which  were  proved  to  be  of  this  nature,  although  the 
principal  reason  for  the  operation  was  not  necessarily  a  definite  diagnosis  of 
malignancy.  In  one  case  of  a  large  solid  adenocarcinomatous  tumour,  for 
instance,  dyspnoea  was  the  primary  cause  of  the  operation  ;  in  another  it  was 
pain ;  in  the  third  it  was  the  presence  of  spontaneous  suppuration  that 
demanded  operation.     Out  of  a  large  number  of  cases   of  malignant  disease 
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seen  during  the  period,  only  twelve  cases  were  submitted  to  operation.     One 
case  of  papilliferous  carcinoma  underwent  two  operations. 

Suspected  Malignancy . — The  five  cases  of  this  group  were  all  elderly  people 
(three  women,  two  men),  whose  ages  were  from  4G  to  61.  All  had  comparatively 
small  tumours,  with  a  history,  sometimes  afterwards  proved  to  be  erroneous, 
of  short  duration.  None  were  definitely  diagnosed  as  malignant  ;  indeed  in 
none  was  it  thought  that  malignancy  was  very  likely  to  exist.  But  in  each  case 
there  was  some  point  which  made  it  very  difficult  to  say  that  the  case  was  not  one 
of  an  early  stage  of  malignancy,  and  it  seemed  better  to  subject  the  patient  to 


Fig.  1'i. — Nd-  1"27;).  Solid  adciKiiiirt  showing  the  coinnioii  star-shaix'd  cf-ntral  fibrous 
mass,  with  connnenciiif;  calcitication.  Weiglit  9^  oz.  Female,  aged  Vi.  Keinoved  on 
account  of  discomfort  and  slight  dvspnoea.  (Roval  Free  Hospital  Musetiin — Ea.  Cg. 
9030.1 

the  trivial  risk  of  a  small  and  easy  operation  rather  than  to  leave  the  tumour, 
especially  as  all  the  patients  were  alarmed  and  anxious  for  operation.  In  one 
case  it  was  paralysis  of  the  sympathetic  nerve  and  slight  dysphagia,  in  another 
unusual  hardness  and  irregularity,  in  another  a  small  hard  lump  at  the  back 
and  inner  part  of  the  gland  causing  discomfort  and  pain,  in  the  other  two 
hardness  with  very  short  history,  that  led  to  the  operation.  All  made  excellent 
recoveries  and  are  known  to  be  quite  well  at  the  present  time.  ' 

During  the  same  period  many  cases  have  been  sent  to  me  with  a  diagnosis 
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or  a  suspicion  of  malignancy  in  which  I  was  able  to  state  definitely  from  the 
physical  characters  of  the  tumom's,  and  the  history,  that  the  disease  was  non- 
malignant  and  that  no  operation  was  necessary.  In  none  of  these  cases,  so 
far  as  I  am  aware,  did  malignancy  subsequently  develop. 

There  is  another  important  class  of  case,  however,  that  deserves  special 
mention.  It  is  not  uncommon  for  an  elderly  patient  with  a  large,  often 
bilateral,  hard,  and  somewhat  fixed  goitre  to  give  an  indefinite  history  of  the 
occurrence  recently  of  symptoms  such  as  slight  pain,  slight  enlargement,  or 
some  vague  feeling  of  discomfort  which  raises  a  suspicion,  but  merely  a 
suspicion,  of  the  supervention  of  malignancy.  In  such  cases,  in  the  absence 
of  any  of  the  more  definite  signs  of  malignancy,  such  as  recurrent  laryngeal 
paralysis,  marked  dysphagia,  adhesion  to  neighbouring  structures,  kc,  it  may 
be  impossible  to  say  more  than  that  the  disease  may  possibly  be  malignant.  In 
sucii  cases  of  elderly  patients  whose  general  health  is  quite  good  and  who  are 
not  suffering  from  any  local  trouble  due  to  the  goitre,  it  is  generally  unwise  in 
my  opinion  to  subject  them  to  what  must  necessarily  be  an  extensive  and  severe 
operation  which  will  probably  prove  to  have  been  quite  unnecessary.  Frequently 
the  symptoms  are  due  to  the  development  of  a  small  cyst  or  a  little  haemorrhage 
in  the  depths  of  the  tumour,  for  which  it  is  quite  unnecessary  to  do  any  large 
operation. 

In  a  certain  number  of  such  cases  there  may  really  be  malignant  disease, 
and,  if  it  could  be  diagnosed  with  certainty,  even  a  large  and  dangerous  opera- 
tion would  be  quite  justifiable.  The  treatment  must  depend  upon  the  judgment 
and  experience  of  the  individual  surgeon,  the  severity  of  the  proposed  operation, 
and  the  probability  of  the  patient  being  really  benefited  by  it.  For  it  must  not 
be  forgotten  that  sometimes  very  extensive  malignancy  exists  without  any  pain 
or  any  of  the  other  ordinary  clinical  manifestations.  The  disease  maybe  found 
to  be  wholly  inoperable  owing  to  infiltration  of  the  deeper  structures,  while  the 
patient's  general  health  is  still  perfectly  good.  To  operate  on  such  a  case  often 
means  putting  the  patient  at  once  into  a  condition  of  grave  discomfort  and 
danger  from  which  he  will  probably  never  recover.  If  not  operated  upon,  he 
may  enjoy  many  months  or  even  a  year  or  two  of  comparative  health  and 
comfort. 

A  very  important  point  to  consider  before  undertaking  an  operation  for  the 
removal  of  a  supposed  undoubted  malignant  goitre  is  whether  the  gland  moves, 
not  only  on  swallowing,  l)ut  also  upon  the  lari/nx  and  trachea.  Many  a 
malignant  goitre  which  moves  quite  freely  up  and  down  with  the  larynx  and 
trachea  will  be  found  at  the  operation  to  be  so  hopelessly  incorporated  with  the 
trachea,  and  possibly  also  with  the  oesophagus,  as  to  render  satisfactory 
removal  out  of  the  question  and  the  operation  perfectly  futile.  On  many  occa- 
sions I  have  known  want  of  attention  to  tliis  point  to  have  induced  young 
surgeons  (including  myself,  in  the  past)  to  embark  upon  useless  and  un- 
justifiable operations  w^iich  had  much  better  not  have  been  attempted. 

Out  of  many  cases  that  illustrate  the  above  points  I  will  cite  briefly  two : — 

Ca.se  1. — In  March,  1919,  a  lady,  aged  72,  who  had  had  a  goitre  for  at  least  twenty-live 
years,  was  brought  to  me  because  she  thought  that  in  the  last  three  months  it  had  grown 
a  little  larger,  and  had  caused  a  little  discomfoi-t.  There  was  no  loss  of  flesh,  no 
dysphagia,  dysphonia,  or  dyspnoea,  nor  any  other  certahi  sign  or  symptom  of  malignant 
disease.  The  thyi-oid  presented  itself  as  a  very  hard  bilateral  mass  low  down  in  the 
neck,  each  lobe  being  as  large  as  a  hen's  egg.  The  mass  moved  freely  with  the  larynx 
and  trachea,  but  could  not  be  moved  freely  upon  the  trachea.  I  told  the  doctor  that 
there  was  a  very  strong  suspicion  of  malignancy  in  this  case,  although  I  could  not  be 
absolutely  certain,  as  there  was  no  definite  evidence  of  the  tumour  lia^  ing  altered  in 
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size  or  consistency  for  many  years,  and  that  it  was  possible  that  it  might  be  merely  an 
old  calcified  or  fibrotic  goitre  of  long  standing.  ^Yhat  was  quite  certain,  however,  was 
that  "  whatever  it  is,  no  operation  is  desirable  :  if  it  is  malignant  operation  is  out  of  the 
question  on  account  of  the  extent  of  the  disease  ;  if  it  is  non-mahgnant.  no  operation 
at  all  is  necessary."  Two  months  later  the  tumour  was  a  little  larger,  but  the  feeling  of 
discomfort  had  almost  gone.  The  diagnosis  of  carcinoma  was  now  fairly  certain.  From 
time  to  time  I  heard  of  her,  that  she  was  able  to  get  about  and  enjoy  life,  but  that  the 
tumour  was  slowly  growing,  although  causing  no  fresh  symptoms. 


Fig.  26. — No.  1256.  Left  lobe  bilateral  adenopareuchymatous  goitre  showing 
extensive  central  calcification.  Female,  aged  47.  Partial"  bilateral  extii-pation  for 
increasing  bulk  and  discomfort.  Weight  \2h  oz.  (Royal  Free  Hospital  Museum— 
Ea.  Cg.  9035.) 

In  October.  1920.  nineteen  months  after  I  first  saw  her.  she  was  brought  to  me 
again.  She  was  still  able  to  get  about,  and  was  not  suffering  to  any  great  extent.  The 
tumour  had  now  grown  to  the  size  of  a  man's  fist.  It  was  irregularly  hard  and  knobby  ; 
the  carotid  artery  was  not  palpable.  There  was  still  no  dysphagia  or  dyspntta.  but  there 
was  a  little  irritative  cough.  The  general  condition  was  still  good,  but  the  patient  was 
pale,  and  it  was  evident  that  she  was  beginning  to  fail.  I  heard  from  her  doctor 
recently  that  a  few  weeks  later  she  got  very  rapidly  worse,  and  that  she  died  just  a  week 
ago,  twenty-one  months  after  I  first  saw  her,  without  having  had  any  serious  suffering 
or  discomfort  until  within  the  last  few  weeks.  The  post-mortem  showed  an  extensive 
carcinoma. 
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On  the  other  hand,  a  year  later,  in  March,  1920,  an  almost  exactly  similar 
case  was  brought  to  me  by  another  doctor. 

Case  2. — This  patieiit  was  a  lady,  aged  59,  who  liad  had  a  bilateral  goitre  for  many 
years — at  least  seven — and,  according  to  her  husband,  probably  about  twenty  years. 
For  abovit  three  months  she  had  complained  of  some  laryngitis  and  cough,  but  she  had 
no  pain,  dysphagia,  or  dys]in<pa.  Both  lobes  of  the  thyroid  were  enlarged,  on  one  side 
to  that  of  a  hen's  egg,  on  tlie  other  to  twice  that  size  ;  as  in  the  previous  case,  the 
tumour  was  low  down  in  the  neck  ;  it  moved  freely  with  the  trachea,  but  not  upon  it.  The 
carotid  artery  could  easily  be  felt  on  one  side  but  not  on  the  other.  This  was  the  most 
definite  point  in  favour  of  malignancy.  As  before,  the  diagnosis  lay  between  old 
adenoparenchyrnatous  goitre  and  malignancy  supervening  upon  an  old  innocent  goitre, 
althougli  in  this  case  I  was  inclined  to  take  a  somewhat  more  hopeful  view  of  the  case, 
in  spite  of  the  condition  of  the  carotid  artery.  My  notes  record  that  "  if  the  tumour  is 
malignant,  curative  operation  is  out  of  the  question  ;  if  innocent,  the  symptoms  ai'e  not 
bad  enough  to  demand  operation."'  It  was  arranged  that  she  should  see  me  again  in 
three  months"  time,  or  sooner  if  necessary.  Before  the  expiration  of  tliat  time,  how- 
ever. I  heard  that  she  was  dead.  On  making  inquiries,  I  learnt  that,  upon  the  advice  of 
a  friend,  she  had  subsequently  consulted  another  surgeon  Avho  had  been  bold  enough  to 
advise  and  to  attempt  removal,  which  was  performed  six  weeks  after  I  saw  her.  The 
doctor  has  kindlj'  given  me  a  full  account  of  the  operation,  whicli  presented  gi-eat 
difticulties.  *"  Owing  to  the  isthmus  being  very  adherent,  in  raising  this,  tlie  tracheii 
got  torn  ....  a  ftetid  bronchitis  supervened,"  and  the  patient  died  of  this  six  weeks 
later.  The  removal  was  stated  to  have  been  "  probably  incomplete."  It  is  only  fair  to 
add  that  I  am  informed  that  in  the  interval  which  elapsed  after  I  saw  the  patient 
dyspnoea  seems  to  have  developed,  and  some  such  operation  as  tracheotomy  may  have 
been  desirable.  But  on  the  other  hand  the  condition,  which  was  hopelessly  inoperable 
as  regards  any  j)rospect  of  cure  when  I  saw  the  patient,  is  not  likely  to  have  been  any 
more  favourable  six  weeks  later.  The  case  is  one  which  young  and  confident  operators^ 
will  do  well  to  remember. 

Vr'niuiyii  Chronic  Inflammation. — The  case  showing  this  condition  has 
already  been  fully  described  in  Section  (III). 

Palpitation,  Nervousness,  dc. — The  twelve  cases  included  in  this  class  are 
instances  of  wliat,  for  want  of  a  better  term,  I  am  in  the  habit  of  calling 
"  false"  exophthalmic  goitre.  They  are  very  common.  Many  others  presenting 
similar  symptoms  might  also  have  been  placed  here,  but  have  been  put  under 
dyspnoea,  or  elsewhere,  since  this  was  the  main  reason  for  the  operation. 
These  cases,  although  often  classed  as  "  exophthalmic  goitre,"  ought,  in  my 
opinion,  not  to  be  so  called.  They  do  not  develop  exophthalmos,  although 
they  may  present  nearly  all  the  other  symptoms  of  that  disease  ;  the  gland 
after  removal  does  not  present  the  appearances  characteristic  of  that  disease. 
^Yhat  is  still  more  important,  operations  upon  them  do  not  carry  with  them  the 
same  risk,  or  anything  approaching  the  risk,  of  the  operation  for  true  Graves' 
disease. 

I  am  not  speaking  of  the  so-called  Basedowified  goitre,  cases  in  which  to 
an  old  simple  goitre  have  been  added  all  the  signs  and  symptoms  of  true 
Graves'  disease.  Such  cases,  in  my  experience  not  very  common,  are  really 
cases  of  true  Graves'  disease,  and  are  accompanied  not  only  by  exophthalmos, 
but  by  the  characteristic  pathological  appearances  of  that  disease,  which  are 
seen  in  the  gland  side  by  side  with  the  evidence  of  the  old  pre-existing  goitre, 
whatever  its  nature. 

The  cases  in  the  class  which  I  am  now  describing  are  ordinary  goitres, 
generally  unilateral,  often  simple  adenomata  or  cysts,  sometimes  parenchyma- 
tous, but  which  do  not  present  exophthalmos  or  the  pathological  appearances 
of  Graves'  disease.     The  term  "  thyrotoxic  "  adenoma  is  often  applied  to  them 
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but  I  am  not  ufc  all  sure  that  tlie  theory  wliich  this  name  implies  is  a  correct 
one,  although  it  may  be.  What  is  important  clinically  is  that  the  removal  of 
the  tumour,  which  is  generally  a  simple  operation,  and  practically  as  safe  as 
that  for  ordinary  goitre,  will  usually  result  in  the  patient  quickly  losing  all  her 
unpleasant  symptoms  and  being  completely  restored  to  health,  which  is  by  no 
means  always  the  case  after  operations  for  true  exophtlialmic  goitre. 

There  are,  of  course,  exceptional  cases  which  are  ditticult  to  classify, 
especially  in  the  early  stages,  but  on  the  whole  the  three  groups  that  I  have 
mentioned  are  fairly  well  defined  and  easily  separable  from  each  other. 

The  following  may  be  cited  as  a  typical  example  of  the  class  of  "false" 
Graves'  disease  : — 

No.  957. — ]\Ivs.  H.,  aged  35,  liad  had  for  ten  years  a  right-sided  goitre,  and  for  five  years 
had  been  subject  to  palpitation.  Slie  had  had  no  serious  dyspntea,  bvit  had  lost  weight 
considerably  of  late.  There  was  no  exophthalmos,  and  she  had  not  had  diarrhcta.  Tlie 
heart  was  slightly  dilated  and  the  pulse  quick  and  irregular.  In  July,  1914,  the  tunioni- 
was  removed  by  resection-enucleation  without  any  difficulty.  It  was  an  ordinary 
encapsuled  adenoma  as  large  as  a  hen's  egg,  and  weighed  2i  oz.,  five-sixths  solid,  tlie 
rest  consisting  of  clear  fluid.  The  pathological  exannnation  showed  no  signs  of  true 
Graves'  disease.  Tlie  wound  healed  by  first  intention,  and  tlie  patient  went  lionie  on 
the  nineteentli  day  after  the  operation.  When  seen  again  two  months  later  she  botli 
looked  and  felt  inuch  better.  She  had  gained  weight  and  lost  her  [)alpitation,  although 
she  still  had  some  tachycardia  and  slight  cardiac  iiTegularity  ;  she  stated  that  her  heart 
gave  her  less  trouble  than  before.  In  September,  1920  (six  years  later),  her  husband 
writes  me  from  the  country  that  ''  tlie  operation  was  a  complete  success,  as  she  has  not 
liad  signs  of  any  troidile  since." 

(Y)  Nature  of  Operation. 

Table  V. 

Extirpation      ...            ...            ...  ...  ...  ...  ...  ...  190 

Resection-e.xtirpatioii    ...             ...  ...  ...  ...  ...  ...  ll'.t 

Extirpation  and  enucleation      ...  ...  ...  ...  ...  ...  4 

Extii'pation  and  resection-enucleation  ...  ...  ...  ...  ...  1 

Enucleation     ...  ...  ...  ...  ...  ...  ...  ...  V-i 

Resection-eimcleation  ...  ...  ...  ...  ...  ...  ...         Ki!^ 

Resection-enucleation  iind  enucleation  ...  ...  ...  ...  ...  "> 

—   \m 

Total  r)00 

Operations  performed  ; — Right  side                ...  ...  ...  ...  1^>'l 

,,                    ..              Leftside                   ...  ...  ...  ...  1:^.") 

Bilateral                    ...  ..  ...  ...  H;5 

Right  side  and  istlmni^  ...  ...  ...  2l 

,,                     .,               Left  side  and  istlunu.--  ...  ...  ...  H 

,,                     ,.               Not  know  n               ...  ...  ...  ...  1 

Total         r,(X) 

Of  the  figures  in  this  table  it  is  not  necessary  to  say  much.  It  will  be  seen 
that  the  extracapsular  operations  of  extirpation  and  its  varieties  greatly  exceed 
the  intracapsular  operation  of  enucleation  and  its  varieties.  Among  the  latter 
it  will  be  noticed  that  pure  enucleation  is  now  but  rarely  performed,  having 
been  altnost  wholly  superseded  by  the  much  better  operation  of  resection- 
cnticleation,  in  which  the  thinned  and  degenerated  layer  of  glandular  capsule  is 
removed  together  with  the  tumour  (fig.  28).  This  leaves  behind  a  much  smaller 
surface  of  wounded  gland. 

One  sometimes  hears  sitrgeons  speak  of  the  "  shelling  out  of  a  lobe,'"  in  my 
opinion  a  most  dangerous  proceeding.     The  principal  danger  of  the  shelling  out 
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(enucleation)  of  even  an  encapsulecl  tumour,  to  which  alone  this  operation  is 
applicable,  is  that  of  penetrating  the  posterior,  and  often  very  thin,  layer  of 
investing  glandular  capsule,  and  causing  serious  venous  haemorrhage  or  damage 
to  the  recurrent  laryngeal  nerve.  If  the  shelling  out  of  a  whole  lobe — 
that  is,  an  extracapsular  operation — were  attempted,  it  would  be  scarcely 
possible  to  avoid  most  serious  venous  haemorrhage.  Pure  enucleation  is 
now  reserved  almost  entirely  for  cases  of  quite  small  and  superficial  encap- 
suled  tumours  enclosed  in  a  relatively  thick  layer  of  fairly  healthy  thyroid- 
gland  tissue.  If  this  table  be  compared  with  the  similar  table  in  which  I  gave, 
in  1913,^  the  statistics  of  my  previous  series  of  operations  (Nos.  401-751),  it 
will  be  seen  that  in  the  earlier  series  the  enucleation  class  of  operation 
comprised  four-sevenths  of  the  total  number,  while  in  the  present  series  it 


Fig.  27. — Xo.  22:3.  A  well-eucapsiilecl  solid  adenoma  (foetal  tj-pe)  covered  by  thick 
layer  of  compressed  but  otherwise  fairly  nonnal  gland-issne.  Female,  aged  36.  Re- 
moved bv  resectiou-emicleation. 


comprises  only  a  little  over  one-third.  In  other  words,  intraglandular  opera- 
tions are  being  replaced  more  and  more  by  extracapsular  ones,  but  these  are 
never  "  shelling-out  "  operations. 

Total  extirpation  of  even  one  whole  lobe  is,  how^ever,  now  but  rarely 
performed  l^y  me,  except  for  malignant  disease,  and  in  a  few  other  exceptional 
cases. 

A  portion  of  gland,  usually  a1)out  as  large  as  a  normal  lobe,  is  practically 
always  left  at  the  hilus,  or  "  dangerous  area  "as  it  has  been  called.  I 
consider  this  to  be  a  great  improvement  on  earlier  practice.  Total  removal 
of  the  whole  thyroid    gland    I  have    never   performed    in    the  whole   of   my 

1  Lettsomiau  Lectxu-es,  Trans.  Med.  .Soc.  Lonch,  vol.  xxxvi. 
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practice.     I    consider    it    to    be    an   entirely  unjustifiable    proceeding,    never 
necessary  even  for  malignant  disease,  and  still  less  for  exophthalmic  goitre. 

The  combined  operation  (e.g.,  extirpation  and  enucleation)  refers  of  course 
to  the  different  treatment  of  the  opposite  sides  of  the  gland  at  the  same 
operation. 


Fig.  28. — Eiicapsuled  solid  adenoma  after  removal  by  resection-einicleatioii. 
Surface  of  tumour  proper  is  seen  on  the  right,  that  of  thin  investing  layer  of  thyroid 
I'land  on  left. 


(VI)  Intrathoracic  Goitre. 


T 

\BLE     VI. 

Patients 
Operations    ... 

22 
22 

Males  (average  age  51  years)  ... 
Females  (average  age  43  years) 

8 
14 

Unilateral  operations 
Bilateral 

17 
5 

Parenchymatous 
Adenopareuchymatous 
Solid  adenoma 
Cystic 

6 

11 

4 

1 

Weight  in  ounces  or  size  (male) 
,,              ,,              ,,      (female) 

Orange,  orange,  12,  9j,  oran 
?,  ?,  11  J,  >S,  33,  ?,  7*,  28,  61 

n:e, 
•5, 

orange.  8.  4 
7,  6J,  12,  12 

Primary  union 

17 

Sinus — few  days  to  few  weeks 

.5 

Complete  recovery'     ... 

22 

As  a  general  rule  it  may  be  stated  that  the  lower  down  in  the  neck  a 
goitre  is  situated,  the  more  likely  it  is  to  produce  serious  or  dangerous  dyspnoea. 
Many  goitres,  especially  unilateral  ones,  are  situated  behind  the  inner  end  of 
the  clavicle  or  upper  border  of  tlie  sternum,  and  becoming  jammed  between 
these  parts  and  the  projecting  vertical  column,  displace  and  flatten  the  trachea 
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ol)liquely,  thus  causing  severe  dyspnoea.  To  these  the  terms  retroclavicular 
and  retrosternal^  goitre  may  be  appHed. 

But  in  many  cases  the  goitre  descends  still  lower,  below  the  level  of  the 
first  ribs,  thus  lying  partly  or  even  wholly  within  the  thorax  proper.  II' 
enlargement  and  consequent  tracheal  pressure  take  place  in  this  situation,  the 
term  intrathoracic  is  applicable." 

The  goitre  may  be  wholly  intrathoracic  or  only  partly,  the  upper  part 
forming  an  obvious  swelling  in  the  neck  (fig.  29).     Any  kind  of  goitre  may  be 


FiL. .  2'.),  (I  and  h. — No.  893.  {a)  Solid  uiiilateviil.  mainly  intratliuraun-,  goitre,  the 
upper  part  of  which  rises  into  neck.  Female,  a^ed  65.  \h)  Side  view.  Kemoved  by 
resection-enucleation  on  account  of  dyspnea  and  (E-dema  of  the  arm.  Note  the  dis- 
tension of  the  veins  of  the  neck. 


Fu..    ;iO.   (I    and    h.—y.i. 


893. 


Tlie    same    jiatient    as    in    tig.  29    three   months    after 
operation. 


intrathoracic,  luit  in  the  great  majority  of  cases  the  goitre  does  not  liecome 
intrathoracic,  or  at  any  rate  is  not  diagnosed  as  such,  until  the  patient  has 
reached  middle  age.  Adenomata,  cysts,  and  other  more  or  less  encapsuled 
masses  in  connexion  with  old  adenoparenchymatous  goitres  are  therefore 
much  more  common  than  the  purely  parenchymatous  form.     Occurring  thus 

1  The  term  retrosternal  or  substernal  j^'oitre  is  also  applied  by  many  authors  to  goitres  situated 
still  lower  down,  behind  the  manubrium  or  body  of  the  sternum  ;  for  tliese  I  prefer  the  term 
intrathoracic. 

-  It  is  quite  common  for  the  tip  of  one  or  both  inferior  horns  of  a  goitre  to  descend  for  a  short 
distance  into  tlie  thorax,  but  without  causing  i^ressure  in  this  region — such  cases  are,  of  course, 
not  included  among  the  intrathoracic  goitres. 
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in  eklerly  people,  most  intrathoracic  goitres  have  undergone  a  good  deal  of 
secondary  degeneration,  fibrosis,  calcification,  &c.,  which  is  in  one  respect  a 
fortunate  circumstance,  as  it  enables  the  exact  shape  and  position  to  be  more 
clearly  shown  by  radiography.  In  only  two  of  the  twenty-two  patients  of 
this  series  was  the  age  below  30,  while  the  average  age,  as  will  be  seen  from 
the  table,  was  much  higher.  Two  patients  were  over  70.  The  large  propor- 
tion of  men  (eight  out  of  twenty-two)  is  noticeable,  as  is  also  the  fact  that  no 
less  than  seventeen  out  of  twenty-two  occurred  in  private  practice.  The  last 
point  is  ditt^icult  to  explain,  unless  it  be  that  many  of  these  patients  came  from 
distant  parts  of  England  (or  even  from  abroad)  for  operation,  and  that 
hospita  1  patients  are  perhaps  more  likely  to  be  treated  in  hospitals  nearer  their 
own  ho  mes. 
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-Iiitratlioracic  tumours  of  various  kinds.      From  rough   semidiagraminatic 
sketches  made  by  author  immediately  after  the  operations. 


Intrathoracic  goitres  are  usually  attended  with  very  severe  symptoms,  both 
respiratory  and  cardiac,  but  especially  the  former.  But  if  situated  entirely 
within  the  thorax  and  w^ell  below  the  first  ribs,  tliey  will  sometimes  produce 
very  few  symptoms  until  they  suddenly  or  gradually  enlarge  and  produce 
severe  pressure  symptoms. 

A  very  common  history  is  that  the  patient  has  had  a  goitre  for  years,  and 
that  as  the  goitre  became  apparently  smaller  (i.e.,  became  sucked  down  into 
the  thorax)  the  dyspnoea  (often  diagnosed  as  "  asthma  ")  became  worse.  It  is 
not  uncommon  for  one  side  of  a  bilateral  goitre  to  form  an  obvious  tumour  in 
the  neck,  while,  on  the  opposite  side,  lying  wholly  unsuspected  in  the  thorax, 
is  an  intrathoracic  goitre  which  is  the  real  cause  of  the  dyspnoea.  A  case  of 
this  kind  has  already  been  cited  in  Section  (IV). 

Intrathoracic  goitres,  unless  parenchymatous  in  young  people  (which  are 
very  unusual),  are   but    rarely  amenable  to  any   kind  of  treatment   short  of 
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Fig.  32. — No.  779.  Semidiagrammatic  repre- 
sentation of  a  double  but  mainly  right-sided,  solid 
intrathoracic  goitre,  removed  in  1913  by  extiiisa- 
tion  from  a  ladv,  aged  64,  for  dyspncea.  Weight 
11*  oz.     Taken  two  days  before  operation. 


Fig.  33.— Xo.  779.  Semidiagrammatic 
representation  of  the  preceding  three 
months  later,  from  a  tracing  of  the  skia- 
gram, omitting  irrelevant  details. 


I 


Fig.  34. — Xo.  1329.  Semidiagrammatic  repre- 
sentation of  a  bilateral,  mainly  right-sided,  wholly 
intrathoracic  goitre,  removed  by  extii-pation  for 
severe  paroxysmal  dyspncea.  Taken  shortly 
before  operation. 


Fig.  35.— The  same  patient  a  fortuiglit 
later,  showing  scar  of  low  transverse 
incision  through  which  tumour  was 
removed. 
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Fig 


36. — The  form  of  silver  spoon  used  hy  the  author  iu  removing 
introthoracic  goitre.     Full  size. 
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direct  removal  by  operation.  Fortunately,  in  the  great  majority  of  cases 
these  goitres  can  be  removed  by  a  well-executed,  although  naturally  a  some- 
what serious  and  difficult,  operation.  The  patients,  who  have  usually 
suffered  extremely  from  dyspnoea,  and  whose  lives  have  probably  been  in 
great  danger  from  it,  are  usually  only  too  willing  to  submit  to  an  operation 
which  offers  them  a  good  prospect  of  complete  cure.  These  operations  are 
among  the  most  satisfactory  goitre  operations  that  I  have  to  do.' 

The  operation  depends  for  its  feasibility  and  success  uiDon  attention  to  the 
following  points  :  (l)  As  the  goitre  grows  downwards  into  the  thorax  it  carries 
its  main  vessels  with  it  ;  consequently  none  enter  it  from  below  upwards.  If 
this  were  not  so,  the  operation  would  be  impossible.  (2)  Most  of  the  main 
veins  lie  in  front  of  the  goitre,  and  no  attempt  should  be  made  to  extract  it 
until  these  have  been  carefully  clamped  or  tied.  Frequently  it  is  desirable  to 
free  the  upper  part  of  the  lobe,  if  this  is  in  the  neck,  by  isolating  and  tying 
vessels  in  the  usual  manner.  "When  these  vessels  have  all  been  secured,  and 
the  top  of  the  tumour  itself  has  been  freely  bared,  but  not  till  then,  the  ex- 
traction may  be  attempted.  No  attempt  should  be  made  to  pass  any  instru- 
ment down  into  the  chest  in  front  of  the  tumour.  But  at  the  back  a  space 
will  always  be  found  through  which  it  is  possible  to  pass  a  scoop,  or  better 
still  an  ordinary  silver  dessert-spoon  or  table-spoon,  into  the  chest,  behind  and 
below  the  goitre.  The  spoon  must  have  a  rounded,  not  a  pointed,  lower  edge, 
lest  it  should  leave  the  surface  of  the  goitre  and  perforate  some  adjacent 
structure  such  as  the  pleura,  an  accident  which,  however,  I  have  never  actually 
seen.  The  rounded  bowl  of  the  spoon  pushes  the  pleura  away  from  the  goitre 
and  facilitates  its  separation.  Fig.  36  shows  the  pattern  of  spoon  that  I  com- 
monly employ."  The  position  of  the  recurrent  laryngeal  nerve  must  be  borne 
in  mind.  The  spoon  must  be  inserted  l)etween  this  and  tlie  goitre.  Damage 
to  the  nerve  is  one  of  the  main  dangers  of  the  operation,  and  I  have  not  always 
been  able  to  avoid  it  {sec  No.  779,  fig.  32). 

If  the  goitre  is  old  and  tough,  and  has  a  well-marked  capsule,  several  pairs 
of  forceps  may  be  placed  upon  the  front  of  it  and  traction  made  together  wuth 
a  scooping  movement  of  the  spoon.  If  the  tumour  is  partly  cystic,  so  much 
the  better,  as  the  size  may  be  considerably  diminished  by  letting  out  some 
or  all  of  the  fluid. 

If  solid  and  too  large  to  be  extracted  whole  through  the  upper  opening 
of  the  thorax,  I  have  sometimes  broken  up  the  interior  to  reduce  the  size ; 
but  this  is  a  somewhat  dangerous  proceeding,  and,  if  attempted,  care  must 
be  taken  to  keep  away  from  the  periphery  of  the  tumour  where  most  of 
the  veins  lie. 

If  the  goitre  is  unequally  bilateral,  the  smaller  part  should  always  be  re- 
moved first,  to  relieve  the  breathing  and  to  give  more  room  for  the  extraction 
of  the  larger  tumour. 

The  most  dangerous  moment  of  the  operation  is  when  the  tumour  is  being 
delivered  through  the  narrow  upper  opening  of  the  thorax,  since  it  is  just  at 
this  time  that  most  iDressure  is  exerted  upon  the  already  narrowed  trachea. 
As  soon  as  the  goitre  has  been  delivered,  a  long  piece  of  gauze  is  lightly 
packed  into  the  thorax  so  as  to    fill    up    the   cavity  and  check    any  oozing 

1  111  the  present  series  there  were  no  deaths.  In  the  preceding  series  (published  1913.  Joe.  cit.), 
there  was  one  death  among  eighteen  cases.  The  patient,  the  skiagram  of  whose  thorax  before  and 
after  operation  was  published  in  1913  (Trrnis.  Med.  Soc,  xxxvi,  p.  197),  still  enjoys  robust  health  at 
tlie  age  of  70,  eight  years  after  the  operation. 

-  The  use  of  a  spoon  I  learnt,  many  years  ago,  from  my  friend  Dr.  Charles  Mayo. 
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from  its  walls,  and  to  minimize    the    risk    of    infiltration  of    blood  into  the 
surrounding  tissues. 

Patients  with  intrathoracic  goitre  often  have  attacks  of  paroxysmal 
suffocative  dyspnoea  alternating  with  periods  of  comparative  freedom  from 
dyspnoea.  If  the  patient  has  an  ordinary  cold  the  symptoms  are  likely  to 
be  worse,  probably  from  temporary  swelling  due  to  increase  of  fluid  in  the 
tumour.  If  possible,  a  period  of  intermission,  when  the  breathing  is  least 
troubled,  should  be  chosen  for  operative  interference. 

(VII)  Anaesthesia. 

Table   VII. 


Year 


Operations 
lor  removal 


General 


Local 


General  and  local 


1913 

119 

106 

12  111  for  exophthalmic  goitre) 

1  (1  for  exophthalmic  goitre) 

1914 

136 

116 

11  (  3               „                    „          j 

9  (8            „                   „          ) 

1915 

— 

— 

— 

— 

1916 

59 

59 

— 



1917 

— 

— 

— 

— 

1918 

75 

73 

2  (  1  for  exophthalmic  eoiti'e) 

— 

1919 

111 

108 

2(1              „                   „          ) 

1  (1  for  exophthalmic  goitre) 

Totals 

500 

462 

27  (16              .,                   ..          ) 

H   ilO             .,                  ,.           ) 

Mere  ligations  of  thyroid  arteries  for  exophthalmic  goitre  have  not  been  included 
in  this  paper ;  for  many  of  these  operations  local  anesthesia  was  emploj-ed.  There 
were  no  deaths  in  connexion  with  any  of  these  operations. 

No  anaesthetic  fatality  occurred  in  any  case,  either  of  removal  or  of  ligation. 

Having  quite  recently  discussed  at  some  length^  the  subject  of  anaesthesia 
for  goitre  operations,  it  is  unnecessary  here  to  do  more  than  recapitulate 
briefly  my  present  views  on  this  subject.  Chloroform  is  never  employed  now 
in  any  of  my  goitre  operations.  For  genei'al  anaesthesia  ether  is  administered 
by  the  open  drop  method  on  a  mask  of  gauze.  Deep  anaesthesia  is  never 
permitted  at  any  stage  of  the  operation,  as  in  many  cases  it  would  be  highly 
dangerous,  especially  in  the  earlier  stages.  The  patient  should  be  just  suffici- 
ently under  the  influence  of  the  anaesthetic  to  avoid  pain.  In  a  few  cases 
of  a  high  degree  of  dyspnoea,  local  anaesthesia  is  preferable,  especially  if 
the  services  of  an  ansesthetist  of  large  experience  in  this  class  of  operation 
is  not  available.  In  a  good  many  cases  of  exophthalmic  goitre  also  local 
anaesthesia  is  preferable.  But  in  both  these  classes  of  case  I  am  using 
light  general  anaesthesia  more  and  more,  in  preference  to  local,  which  is 
often  very  distressing  to  the  patient.  In  some  cases  local  anaesthesia  is 
used  at  the  beginning,  and  light  general  anesthesia  in  tlie  later  stages,  of  the 
operation. 

Of  intratracheal  angesthesia,  which  is  much  praised  by  some,  I  have  no 
personal  experience.  It  can  doubtless  be  employed  with  safety  in  a  large 
number  of  ordinary  goitre  operations.  But  in  just  those  cases  in  which  it 
would  at  first  sight  seem  to  be  useful,  I  hesitate  to  employ  it,  on  account  of 
its  danger.     I   have  heard  of   several  cases  where  death  occurred  during  or 

1  Discussion  on    "Anaesthesia   in    Operations   on   the   Tliyroid   Gland,"    opened    by   Dr.    ]\lay 
Dickinson  Berry,  Proc.  lioij.  Soc.  Med.,  1920,  xiii  (Sect.  Antesth.),  p.  52. 
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shortly  after  its  employment  for  goitre  operations,  or  in  which  death  has 
occurred  during  the  attempt  to  employ  the  method.  The  necessity  of  ana?sthe- 
tizing  the  patient  in  the  ordinary  way  before  the  intratracheal  tube  can  be 
introduced,  the  necessary  hyperextension  of  the  head,  and  the  occasional  failure 
to  get  the  tube  past  the  point  of  obstruction  in  the  trachea,  are  all  serious 
objections  which  have  been  well  pointed  out  by  Crotti  in  his  recent  excellent 
book  on  thyroid  surgery.^  To  these  I  would  add  that,  in  the  case  of  a  trachea 
already  partly  narrowed,  the  addition  of  even  a  very  little  inflammatory- 
swelling  set  up  by  the  mechanical  irritation  of  the  tube,  however  soft,  might 
readily  increase  the  post-operation  risks.  Crotti,  an  operator  of  large  experi- 
ence in  goitre  surgery,  remarks  that  the  method  of  "  intratracheal  insufflation 
anaesthesia  in  thyroid  surgery  seemed  at  first  to  be  full  of  promise.  I  have, 
however,  found  it  disappointing.  Just  in  the  cases  where  it  was  expected  to  be 
the  most  useful,  namely,  in  goitres  with  pressure  symptoms,  it  failed  to  fulfil  its 
expectations."  He  mentions  no  less  than  three  cases  in  his  own  practice  in 
which,  when  sudden  unexpected  dyspnoea  occurred,  he  failed  to  introduce 
the  tube  into  the  trachea.  In  ordinary  cases  without  much  tracheal  stenosis, 
it  seems  to  me  to  possess  no  great  advantage  over  simpler  methods  ;  and 
certainly  patients  sometimes  complain  much  of  laryngeal  discomfort  after  its 
employment,  although  possibly  this  is  less  when  the  anesthetist  is  highly 
skilled  in  the  technical  details  of  the  method. 

(YIII)  Deainage. 

This  has  been  employed  in  all  but  seven  of  the  500  cases  ;  these  seven 
were  all  small,  short,  and  easy  operations.  After  all  large  goitre  operations 
there  is  a  good  deal  of  blood-stained  serous  discharge,  often  mixed  with  colloid, 
especially  in  cases  of  parenchymatous  goitre  where  a  considerable  surface  of 
wounded  gland  has  been  exposed  ;  it  is  better  that  this  should  pass  out  into 
the  dressing  rather  than  accumulate  in  the  wound  or  pass  into  the  surrounding 
tissues,  and  thus  possibly  hinder  the  smooth  healing  of  the  deeper  parts  of  the 
wound.  The  drainage  tube  is  always  of  glass  and  quite  short,  reaching  to  just 
below  the  plane  of  the  infrahyoid  muscles.  A  longer  tube  is  apt  to  cause 
irritation  and  discomfort.  The  drainage  tube  is  nearly  always  removed  on 
the  day  following  that  of  the  operation. 

The  space  beneath  the  large  flap  of  skin  and  platysma  is  not  drained,  but 
in  many  of  the  more  recent  cases  in  the  series  half  an  inch  at  each  end  of  a 
long  skin  incision  has  been  left  unsutured,  to  facilitate  the  escape  of  any  fluid 
which  might  otherwise  collect  under  this  flap.  The  flexed  position  in  which 
the  head  is  kept  for  a  day  or  two  after  the  operation  olniates  the  necessity  for 
suture  at  these  two  points. 

(IX)  Healing  of  Wounds. 

Table  YIII. 

Primaiy  union            ...            ...             ...             ...             ...            -■  ■             ••  ■  . •  -  442 

Primary  union  except  in  track  of  drain  ;  healing  in  few  daj's  to  few  weeks  ...  34 

Apparent  primary-  union  ;  mild  suppiu-ation  after  leaving  hospital  or  home*  ...  6 

Secondary  union  after  gauze  di'ain  or  pack       ...             ...             ...             ...  ...  8 

Persistent  small  sinus  ;  healing  three  to  six  months     ...            ...            ...  ...  3 


493 


*  All  healed  except  one  malignant  case. 
1  "  Thyroid  and  Ihpnus,"  1918.     Philadelphia  and  New  York  :  Lea  and  Febiger. 
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It  will  be  seen  from  the  above  table  that  in  the  great  majority  of  cases  the 
■wounds  healed  smoothly  -per  primam  "without  any  trouble  at  all.  Of  the 
thirty-four  cases  in  ^Yhich  primary  union  occurred  everywhere  except  in  the 
track  of  the  drain,  some  were  cases  in  which  some  accumulation  of  blood- 
stained serum  took  place  either  in  the  deeper  parts  of  the  wound  or,  much 
more  often,  beneath  the  skin  flap.  In  such  cases  the  prompt  insertion  of  a 
closed  pair  of  forceps  for  an  inch  or  two  into  the  wound  is  sufficient  to  let  out 
the  fluid,  and  no  further  trouble  ensues.  Occasionally  the  track  of  the  drain 
is  mildly  infected,  presumably  from  the  skin  surface  or  from  some  fault  in  the 
technique  :  none  of  these  cases  were  seriously  infected. 

The  eight  cases  of  secondary  union  were  mostly  those  in  which  the 
occurrence  of  a  subcutaneous  haematoma  necessitated  partial  reopening  of  the 
wound  and  superficial  packing  with  gauze  for  a  few  days. 

One  (No.  776)  was  that  of  a  girl  from  whom  one  lobe  (as  large  as  a  goose's  egg)  of  a 
parenclij-matous  goitre  had  been  removed  on  account  of  dyspnoea :  recurrent  hienior- 
rhage  occurred  three  hom's  after  the  operation ;  the  whole  wound  was  prompth'  opened 
up  ;  a  small  bleeding  vein  was  ligated  and  the  wound  lightly  packed  with  gauze  for  a 
few  days ;  the  patient  made  a  good  recovery  without  anj-  further  trouble,  and  left  the 
hospital  on  the  twenty-first  day  after  the  operation. 

Details  of  another  case  follow  : — 

This  was  a  very  remarkable  case,  that  of  a  ladj\  aged  60,  from  whom  I  had,  in  1896,' 
removed  the  right  and  most  of  the  left  lobe  of  a  deeply  seated  partly  substernal,  paren- 
chj'uiatous  goitre,  for  dyspnoea.  The  parts  removed  weighed  llf  oz.  The  operation 
was  a  very  severe  one,  and  was  followed  bj-  mild  suppuration  and  a  sinus  which  did  not 
heal  for  eight  months,  but  she  made  a  good  although  slow  recovery,  and  remained  quite 
well  for  many  years.  The  remainder  of  the  left  lobe,  however,  had  been  gradually 
enlarging,  and  eventually  caused  such  severe  suffocative  attacks  that  she  came  back  to 
me  for  fui-ther  operation.  In  July,  1914,  eighteen  years  after  the  first  operation,  I 
removed  a  mass  as  large  as  her  fist  from  behuid  the  sternum  and  left  clavicle.  The 
operation,  which  was  performed  under  local  anaesthesia,  .was  long  and  difficult  owing  to 
the  existence  of  numerous  old  adhesions  ;  the  large  cavity  with  unusually  rigid  walls 
had  to  be  plugged  with  gauze,  on  accoimt  of  dee]3-seated  venous  haemorrhage  from  some 
vessel  in  the  neighbourhood  of  the  left  innominate.  She  was  apparently  making  a 
satisfactory  recovery,  when  quite  suddenly,  twenty-eight  hours  after  the  operation,  she 
became  completely  miconscious,  with  stertorous  breathing  and  paralj'sis  of  all  her  Imibs. 
It  was  thought  at  first  that  she  was  dying  of  cerebral  haemorrhage  or  an  extensive 
svidden  thrombosis.  Her  pupils  were  not  contracted,  and  there  was  no  evidence  that 
she  had  taken  any  drug.  Dr.  J.  A.  Ormerod,  of  the  National  Hospital  for  the  Paralysed, 
saw  her  with  me,  and  was  unable  to  arrive  at  any  definite  diagnosis,  but  thought,  as  I 
and  others  did,  that  she  was  not  likely  to  recover.  However,  after  remaining  uncon- 
scious for  tlu-ee  daj^s,  she  began  to  recover  rapidly,  and  in  less  than  a  month  lost  all 
traces  of  her  paralysis.  The  wound  remained  clean  and  healed  very  slowly  by  granula- 
tion in  the  coru-se  of  about  four  or  five  months.  She  made  an  excellent  and  complete 
recoverj',  and  for  the  last  five  years,  durmg  which  I  have  frequently  seen  her,  she  has 
been  in  excellent  health,  full  of  energy,  and  leading  an  active  busy  life,  in  spite  of  her 
age.  I  am  quite  unable  to  give  any  explanation  of  the  natui-e  of  this  curious  comphca- 
tion.  The  rapid  and  complete  disappearance  of  all  trace  of  paralysis  makes  it  scarcely 
possible  that  there  can  have  been  a  cerebral  haemoi-rhage,  as  was  at  first  thought 
probable.  I  have  never  seen  anything  hke  it  after  any  thyroid  operation,  and  it  is  the 
only  serious  non-fatal  complication  that  has  occurred  after  any  operation  of  this  series. 


1  Case  41  published  and  figured  (figs.  119   and  120)  in  my  book  on  "Diseases  of  the  Thyroid 
Gland,"  1901,  at  present  out  of  print. 
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(X)    Deaths   from   Operation. 

Table  IX  gives  brief  notes  of  all  the  cases  that  have  died  as  the  result, 
either  direct  or  indirect,  of  the  operation. 

Simple  Goitre. — No.  757  was  a  schoohuistress  sent  to  me  in  1913  by  Dr.  AY.  J. 
Durant,  of  Gateshead.  In  March,  1898,  I  had  removed  from  her  left  thyroid  lobe  an 
eneapsuled  adenoma  as  large  as  a  duck's  egg  on  account  of  dyspnoea  (No.  54).  In  the 
intervening  fourteen  years  she  had  remained  perfectly  well,  but  the  remaining  lobe  had 
recently  been  enlarging  considerably,  and  an  entirely  new  train  of  symptoms  had 
supervened  within  the  last  year,  namely,  nervousness,  tremor,  palpitation,  rapidity  of 
pulse,  which  was  persistently  at  or  above  120,  and,  most  important  of  all,  emaciation 
and  glycosuria.  She  complained  of  much  discomfort  and  some  dyspnoea,  and  was  very 
anxious  for  further  operation.  It  was  thought  to  be  a  case  of  secondary  Graves'  disease. 
On  account  of  the  glycosuria,  for  which  Dr.  (now  Sir)  Archibald  Garrod  kindly  saw  her 
with  me,  she  was  kept  in  the  nursing  home  for  more  than  a  fortnight,  and  I  then  did 
a  resection-extirpation  of  most  of  the  right  lobe,  which  contained  a  well-encapsuled 
adenoma  of  the  common  colloid  type  with  commencing  cystic  degeneration,  and 
weighing  4^  oz.  Microscopically  the  gland  showed  none  of  the  changes  of  Gi-aves' 
disease.  After  the  operation,  she  soon  developed  a  low  form  of  pneumonia,  and  of  this 
she  died  on  the  twenty-fourth  day  after  the  operation.  The  post-mortem,  which  was 
performed  by  Dr.  C.  S.  de  Segundo,  who  had  been  attending  the  patient  with  me  for 
the  pneumonia,  showed  solidification  of  one  lung,  but  the  mediastinum  and  root  of  the 
neck  were  quite  free  from  any  sign  of  sepsis,  and  the  wound  had  healed.  The  sputum 
had  been  examined  on  two  occasions  with  the  following  result.  "  Films :  A  small 
Gram-negative  bacillus,  resembling  Pfeift'er's  bacillus,  is  present  in  very  large  numbers  ; 
tubercle  bacilli  not  found.  Culture  (blood  agar  plates)  :  Influenza  bacillus  in  great 
majority  ;  pneumococcus  also  present,  with  a  few  colonies  of  a  staphylococcus." 

The  case  appears  to  have  been  one  of  an  infection  of  an  old  adenoma 
simulating  Graves'  disease,  as  such  cases  sometimes  do,  and  it  would  have 
been  much  better  had  I  declined  to  operate  upon  her.  But  at  that  time  my 
personal  experience  of  operations  for  Graves'  disease  was  comparatively  small, 
and  I  hoped  that  an  operation  would  have  benefited  her. 

The  only  other  case  in  this  series  in  which  I  have  knowingly  operated  upon  a  goitre 
patient  with  glycosuria  occm-red  ten  months  later,  when  I  was  obliged  on  account  of 
dyspnoea  to  operate  upon  a  lady,  aged  52,  although  I  did  so  reluctantly.  She  had  been 
the  subject  of  diabetes  for  a  considerable  time,  but  treatment  (by  Dr.  Eisien  Eussell)  had 
kept  the  glycosuria  fairly  well  under  control.  The  goitre  was  an  adenoparenchymatous 
one  causing  much  tracheal  pressure.  After  a  week  of  strict  dieting  in  the  home  under 
Dr.  Russell,  resection-extirpation  of  the  left  lobe  of  the  goitre  was  performed.  This 
case  ran  a  perfectly  normal  course,  and  the  wound  healed  by  primary  union  without 
any  trouble,  the  patient  returning  home  within  three  weeks  of  the  operation,  completely 
relieved  of  all  her  symptoms  except  the  glycosuria.  For  nearly  four  years  she  remained 
quite  well,  although  still  under  treatment  for  diabetes,  and  I  had  the  opportmiity  of 
seeing  her  on  several  occasions.  Eventually,  while  on  a  visit  to  Scotland,  she  suddenly 
developed  diabetic  coma,  and  died  in  less  than  a  fortnight. 

No.  925  was  a  hospital  case,  a  married  woman,  aged  41,  in  an  early  stage  of 
pregnancy,  sent  to  me  by  Dr.  Falkner,  of  Fulham.  For  many  years  she  had  had  a 
large  bilateral  adenoparenchymatous  goitre  which  in  a  previous  pregnancy,  terminating 
in  miscarriage,  had  caused  nmch  trouble.  Her  temperature  was  100'^  F.  and  her 
pulse  110-112  before  operation.  As  she  had  considei'able  dyspnoea,  it  was  thought  best 
to  operate  upon  her  at  once  rather  than  to  wait  many  months  until  the  end  of  the 
pregnancy,  during  which  the  dyspnoea  would  have  got  much  worse.  The  operation, 
which  involved  removal  of  lOi  oz.  from  the  right  lobe  and  a  small  portion  of  the  left, 
was  a  straightforward  one.  She  got  up,  as  usual,  on  the  day  after  the  operation,  and 
for  six  days  appeared  to  be  doing  well.  Her  temperature  then  began  to  rise.  The 
wound  was  partially  re-opened  in  the  middle,  some  sepsis  having  occurred.     Symptoms 
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of  pleuropneumonia  set  in,  and  of  this  she  died  four  days  later.     The  patient  did  not 
miscarry. 

This  is  the  only  case  of  the  whole  series  in  which  any  serious  suppurative 
conaplication  occurred. 

Exo2)htJiabnic  Goitre. — The  three  exophthalmic  cases  may  be  taken 
together.  All  were  bad  cases.  In  two  of  them  there  was  more  loss  of 
blood  than  usual  during  the  operation.  In  the  other  case  (No.  843),  that 
of  an  elderly  man,  the  operation  itself,  although  a  very  severe  one,  was  not 
attended,  with  any  unusual  difficulty.  Unfortunately  a  very  small  vein  which 
had  escaped  notice  at  the  time  of  the  operation  continued  to  ooze  after  the 
patient  returned  to  the  ward.  The  wound  had  to  be  reopened.  The  bleeding 
vein  was  promptly  found  and  tied  after  only  an  ounce  or  two  of  blood  had 
been  lost,  but  nevertheless  he  died  soon  afterwards.  All  three  patients  died 
of  sudden  heart  failure  within  a  few  hours  of  the  operation.  It  will  also  be 
noticed  that  in  two  out  of  the  three  cases  the  operation  was  performed  wholly 
or  mainly  under  local  anaesthesia.  This  may  be  noted  by  those  who  consider 
that  the  use  of  local  anaesthesia  is  the  main  factor  of  success  in  operations 
for  exophthalmic  goitre. 

Malignant  and  Pajjilliferoiis. — No.  1048  was  the  last  of  five  operations  for 
I)apilliferous  carcinoma.  As  the  long  history  is  characteristic  of  this  class 
of  tumour,  it  may  be  given  in  some  detail. 

This  lady,  then  aged  43,  first  consulted  me  in  December,  1905,  for  a  right-sided 
thyroid  tumour  which  had  been  present  for  twenty  years  but  had  gi-own  considerably  in 
the  last  four  or  five  years.  In  January,  1906,  I  removed  the  tumour,  which  was  soft, 
solid,  encapsuled,  and  as  large  as  a  goose's  egg.  It  was  thought  to  be  an  ordinary 
adenoma.  It  recurred  and  was  again  removed  in  1908  and  1912,  the  tumours  being 
soft,  papillary,  and  very  vascular.  On  the  last  of  these  occasions,  definite  mici'oscopic 
evidence  of  its  carcinomatous  nature  was  for  the  first  time  obtained  (by  Dr.  Ernest  H. 
Shaw).  The  tumour  at  this  operation  was  as  large  as  a  man's  fist.  The  fourth 
operation  was  in  1913  for  a  recurrent  tumour  as  large  as  a  hen's  egg.  In  1915  it  had 
again  recurred,  but,  owing  to  my  absence  from  England  on  war  service,  I  had  no 
opportunity  of  seeing  her  again  until  1916,  by  which  time  it  had  attained  formidable 
dimensions,  occupying  inost  of  the  right  side  of  the  neck.  Had  it  been  an  ordinary 
carcinoma,  I  should  not  have  attempted  its  removal  ;  but  knowing  its  history  and 
papilliferous  nature,  and  having  successfully  removed  a  very  much  larger  one  of  similar 
nature  from  a  much  older  patient  in  1908,^  I  hoped  I  could  again  make  a  satisfactory 
removal  in  this  case  also.^ 

The  tumour  was  not  attached  to  the  trachea  and  was  cleared  without  much  difficulty 
above,  below,  and  on  either  side.  But  at  the  back,  when  it  was  much  too  late  to 
abandon  the  operation,  it  was  found  that  the  main  carotid  vessels  were  hopelessly 
incorporated  in  the  tumour  and  had  to  be  extensively  resected.  The  tmnour  after 
removal  weighed  14  oz.,  and  was  carcinomatous  throughout.  Some  glands  were  also 
involved. 

No.  1086  was  a  case  of  erroneous  diagnosis  :  it  was  ideally  a  case  of 
intrathoracic  malignant  disease  unconnected  with  the  thyroid,  and  the  goitre 
operation  had  little  or  nothing  to  do  with  the  death. 

The  woman  had  been  sent  i;p  from  a  village  in  Lincolnshire  suffering  from  extreme 
dyspnoea  and  with  a  history  of  an  old  goitre  which  had  become  much  worse  lately. 
AVhen  admitted  she  was  livid,  sweating,  and  apparently  dying  of  suffocation.  She  had 
a  deep-seated  bilateral  parenchymatous  goitre  of  considerable   size   low  down  in  the 

1  Case  published  and  figured  in  Lettsomian  Lectui-es,  Med.  Soc.  Trans.,  xxxvi,  p.  198. 

2  It  is  but  fair  to  her  doctor  (Dr.  Collard,  F.E.C.S.,  of  Croydon),  to  say  that  he  believed  the 
tumour  to  be  irremovable,  and  the  sequel  proved  him  to  be  right. 
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neck ;  the  patient  was  operated  upon  as  soon  as  possible  under  local  antesthssia, 
becoming  completely  unconscious  soon  after  the  operation  had  begun.  The  lower 
portion  of  each  half  of  the  goitre  was  rapidly  removed  without  any  special  difficulty. 
No  relief  whatever  being  afforded,  tracheotomy  was  performed  and  a  long  tube  inserted, 
with  equally  little  benefit.  Far  down  in  the  mediastinum,  near  the  bifurcation  of  the 
trachea,  a  hard  irregular  mass  of  growth,  evidently  malignant,  could  be  felt  with 
the  finger.  It  was  obvious  then  that  this  intrathoracic  growth  was  the  main  cause 
of  the  trouble,  and  not  the  goitre.  Unfortunately  no  post-mortem  examination  was 
Ijermitted,  and  the  exact  natiu'e  of  the  gi'owtli  nmst  remain  in  doubt.  Had  the  patient 
been  able  to  give  a  better  account  of  her  previous  history,  or  had  a  more  thorough 
examination  of  the  chest  been  made,  and  especially  if  an  X-ray  photograph  could  have 
been  taken,  no  operation  would  have  been  done. 

(XI)  Late  Eesults  of  Operations. 

All  goitre  patients  are  asked  to  report  themselves  in  person  or  by  letter  one 
year  after  the  operation,  and  most  of  them  do  so.  Many  have  been  seen 
yearly.  But  in  the  last  seven  months  an  attempt  has  been  made  to  ascertain 
definitely  the  present  condition  of  each  patient,  and  Table  X  shows  the 
source  of  the  mformation  thus  obtained.^  I  take  this  opportunity  of 
thanking  all  the  doctors  and  others  who  have  been  good  enough  to  write 
to  me. 

In  thirty  cases,  including  of  course  the  few  that  died,  the  latest  informa- 
tion dates  from  some  period  before  1920,  and  in  fourteen  I  have  been  unable 
to  trace  the  patients  after  they  had  left  the  hospital  or  nursing  home.  These 
last  fourteen  were  all  quite  well  when  last  seen,  and  I  have  no  reason  to 
suppose  that  they  are  not  all  quite  well  at  the  present  time. 

Table  X. — Sources  of  Ixformatiox  of  Late  Results. 

Traced  in  1920  (May  to  December)  :— 

By  personal  observation    ...            ...  ...  ...  ...  ...  109 

,,  letters  from  doctors      ...             ...  ...  ...  ...  ...  191 

,,         ,,         ,,     patients    ...             ...  ...  ...  ...  ...  130 

relations,  friends,  &c.  ...  ...  ...  ...  26 

1.56 

Traced  before  1920  :— 

By  personal  observation    ...  ...  ...  ...  ...  ...  13 

,,   letters  from  doctors      ...  ..  ...  ...  ...  ...  11 

,,         ,,         ,,      patients    ...  ...  ...  ...  ...  ...  2 

,,         ,,         ,,      relations,  etc.         ...  ...  ...  ...  ...  1 

;30 

Untraced  since  leaving  hospital  or  nursing  home  (all  primary  union)     ...  14 

Total  .500 

The  most  important  table  of  this  paper  is  Table  XI  {see  next  page),  which 
gives  a  full  summary  of  the  information  obtained  as  above  described.  This 
table  explains  itself  and  requires  but  little  additional  comment  under  the  three 
main  heads. 

Simx>le  Goitre. — It  will  be  seen  that,  wdth  but  few  exceptions,  all  the 
patients  are  well.  Most  of  them  have  not  only  been  relieved  completely  of 
all  the  trouble  from  which  they  suffered  before  the  operation,  but  enjoy  much 
better  health  than  formerly.  I  have  a  large  bundle  of  letters  from  patients 
expressing  the  utmost  gratitude  for  the  benefit  they  have  derived  from  the 
operation.     The  following  is  a  representative  selection  : — 

No.  771.  A  woman,  seven  years  after  the  removal  of  a  cystic  adenoma  at  the  age 
of  23,  on  account  of  dyspnoea,  writes  :  "  I  have  never  felt  so  well  as  I  have  done  in  the 
last  seven  years." 

1  A  large  uiunber  of  those  from  whom  I  received  information  by  letter  were  also  subsequently 
seen  and  examined  by  myself. 
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Table  XL— Latk   Results. 

Sinq/lc  Goitre  ( Operations,  408 ;  Patients,  406i. 

Quite  well       ...             ...             ...            ...             ...            ...            ...             ...  ...     342 

Quite  well  after  subsequent  operation  on  thyroid  elsewhere         ...             ...  ...         3 

Not  well  after  subsequent  operation  on  thyroid  elsewhere            ...             ...  ...         1 

Well  as  regards  goitre,  but  since  luidergone  other  major  operations  (am- 
putation of  breast,  hysterectomy,  &c.|         ...             ...            ...             ...  ...        3 

Well  as  regards  goitre,  but  with  other  symptoms,  mostly  minor  : — 

Become  very  stout       ...             ...            ...             ...             ...             ...  2 

Stomach  troubles         ...             ...             ...             ...             ...             ...  4 

Uterine            ,,            ...             ...             ...             ...             ...             ...  2 

Nervous            ,.            ...             ...             ...             ...             ...              ..  2 

Cardiac             ,.             ...             ...             ...             ...             ...            ...  ■") 

1.5 

Well  until  occiuTence  of  other  fatal  illness  or  iujuiy  unconnected  with 

thyroid  operation  (.see  Table  XII,  p.  136)      ...             ...             ...             ...  9 

Spasmodic  asthma  until  occurrence  of  other  fatal  illness  or  injuiy  un- 
connected with  thyroid  operation  I  see  Table  XII  |     ...             ...             ...  1 

Condition  unknown  until  occurrence  of  other  fatal  illuPss  or  injiuy  un- 
connected with  thyroid  operation  (scp  Table  XII I     ...             ...            ...  2 

12 

Well,  but  with  enlargement  of  opposite  lobe  ;  causing  trouble    ...             ...  5 

Well,  but  with  enlargement  of  opposite  lobe  :  not  causing  trouble            ...  4* 

9 

Well,  but  with  local  troubles  : — 

Paralysis  of  vocal  cord  subsequent  to  operation                ...             ...  3+ 

'■  Dragging  sensation  in  throat  "           ...             ...             ...            ...  2 

5 

Died  of  operation         ...             ...             ...             ...             ...            ...             ...  ...        2 

Untraced  since  leaving  home  or  hospital  (well  and  wounds  healed  then)  ...       14 


406 


Exophthnlmic  Goitre  (Operations,  79  ;  Patients,  78). 

Practically  well            ...             ...             ...             ...             ...  ...  ...  53* 

Much  improved            ...             ...             ...             ...             ...  ...  ...  IS* 

Improved       ...             ...             ...             ...             ...             ...  ...  ...  1 

No  improvement          ...            ...             ...             ...             ...  ...  ...  2 

Worse              ...             ...            ...             ...             ...             ...  ...  ...  1 

Died  of  operation         ...             ...             ...             ...             ...  ...  ...  3 

Untraced        ...            ...            ...             ...             ...             ...  ...  ...  0 

Malignant  and  Papuliferous  Goitre  (Operations,  13;  Patients,  12i. 

Living  and  quite  well  (after  years  :  7*,  2J.  2,  IJ,  2)          ...  ...  ...  -5 

Fairly  well  with  recuiTence  (after  IJ  }"ears)        ...             ...  ...  ...  1 

Died  subsequently  of  reciufence  (after  years  :  1,  s.  §>  *)  •■•  ■••  •! 

Died  of  operation           ...            ...             ...             ...             ...  ...  ...  2 


78 


12 


496 

Add  those  operated  uj)on  twice  ...  ...  ...  ..  ...  4 

Total        500 

*  Probably  many  more  not  recorded.  f  Possibly  some  others  not  recorded. 

*  Two  died  subsequently  of  other  causes. 

Xo.  777.  Another  woman,  seven  years  after  operation  at  the  age  of  46,  for 
dyspnoea  and  palpitation,  writes  :  "  Mj-  general  health  has  never  been  better  in  eveiy 
way  than  since  I  had  the  operation  for  goitre.     I  am  quite  well  at  the  present  time." 

No.  827.  A  district  nurse,  scA'en  years  after  removal,  at  the  age  of  49,  of  8  oz.  of 
goitre,  for  dyspnoea  and  palpitation,  writes  :  "  I  have  never  had  a  day's  illness  since  I 
left  the  hospital.  I  have  been  working  hard  ever  since.  I  never  get  palpitation,  and  I 
can  walk  for  miles  withovit  the  least  exhaustion." 

Xo.  838.  A  gentleman,  seven  years  after  removal  for  dyspnoea,  at  the  age  of  67,  of 
a  5-oz.,  much  calcified,  adenoparenchjinatous  goitre,  writes:  "Before  the  operation, 
life  was  really  not  worth  livmg  ;  now  it  is  a  pleasure  to  live." 

Ko.  911.  A  lady,  six  j-ears  after  bilateral  resection-enucleation,  at  the  age  of  42,  of 
an  adenoparenchymatous  goitre,  for  dyspnoea,  \rates  :   "  I  have  not  had  the  slightest 
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Fig.  37. — No.  760.  Recent  scar,  showing  the  usual  low  collar  incision,  in  a  position 
where  the  scar  can  easily  be  hidden  b}-  a  necklace.  Female,  aged  47,  after  removal  of 
a  solid  adenoma  of  the  right  lobe  weighing  6  oz.  (Scar  shown  is  too  thick,  but  lias  been 
chosen  because  it  shows  up  better  in  the  photogi'aph.) 


Fig.  38. — Xo.  1090.     Similar  scar  two  and  a  half  years  after  bilateral  extirpation  of 
adenoparenchymatous  goitre  weighing  4ii  oz.     Female,  aged  29. 


Fig.  39. ^Xo.  1020.      A  similar  scar  four  and  a  half  years  after  e.\tiipation  of  left  lobe 
and  isthmus.     Female,  aged  36. 
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return  of  the  symptoms  which  distressed  me  so  much  before.  I  am  mfinitely  better 
in  health,  and  I  think  I  am  more  regularly  and  consistently  energetic  than  I  used 
to  be."' 

No.  1074.  A  girl,  three  years  after  a  bilateral  resection-extii-pation.  at  the  age  of 
14,  of  11  oz.  of  parenchymatous  goitre,  for  dyspnoea,  wxites  :  "I  am  in  the  best  of 
health  and  never  feel  anji;hing  of  my  throat." 

No.  1101.  A  lady,  two  and  a  half  years  after  bilateral  removal  of  an  adenoparen- 
chj-matous  goitre,  for  dyspnoea  at  the  age  of  27,  writes :  "  I  am  quite  well  and  in 
splendid  health." 

No.  1114.  A  gentleman,  two  years  after  bilateral  resection-extirpation,  at  the  age 
of  19,  of  23i  oz.  of  parench>-matous  goitre,  for  dyspnoea  and  great  defonuity,  -wi-ites  : 
"  From  the  time  you  operated  on  me,  I  have  been  a  new  man.  I  have  been  able  to 
take  part  in  the  most  sti'enuous  of  outdoor  games,  a  thing  I  was  practically  unable  to  do 
for  a  number  of  yeai"s  previously.  The  effect  of  the  operation  has  been  wonderful,  and 
has  resulted  in  a  complete  cui"e,  for  on  no  occasion  have  I  ever  felt  any  ill  effects  what- 
soever.    Sometimes  I  almost  forget  that  once  I  had  a  goitre." 

No.  1133.  A  lady,  two  years  after  removal  for  dyspnoea,  at  the  of  34.  of  an 
adenoparenchymatous  goitre  weighing  3i  oz.,  writes  :  "  Quite  well  and  a  very  different 
woman  from  what  I  was  before  the  operation." 

No.  1144.  A  woman,  two  years  after  bilateral  removal,  at  the  age  of  57,  for 
tachj'cardia  and  slight  dyspnoea,  of  an  old  adenoparenchymatoiis  goitre  of  5^  oz., 
Elites  :  "I  am  delighted  to  inform  you  what  a  great  difference  in  my  life  the  operation 
has  made  ;  the  exhausted  feeling  is  gone.  I  am  gaining  in  weight,  although  leading  a 
very  busy,  active  life." 

No.  1168.  A  gentleman,  one  and  a  half  years  after  removal,  at  the  age  of  .54,  of  an 
old  cystic  adenonia  weighing  14  oz.,  for  bulk  and  defonxdty,  writes :  "  I  am  quite  well ; 
the  operation  has  been  a  complete  success  and  I  have  been  quite  a  diti'erent  man  ever 
since." 

No.  1169.  A  woman,  one  and  a  half  years  after  a  bilateral  removal  for  dyspnoea, 
at  the  age  of  40,  of  a  goitre  weighing  5i  oz.,  wi-ites  :  "  I  am  now  feeling  better  than  I 
have  ever  felt  before.  I  did  think  at  one  tune  that  I  could  not  live  long.  As  I  could 
not  breathe  Ufe  was  not  worth  Uving,  but  now  I  can  breathe  freely." 

No.  1195.  A  lady,  fifteen  months  after  removal,  at  the  age  of  38.  for  discomfort 
and  sUght  dyspnoea,  of  a  cystic  adenoma  weighing  4  oz.,  wi-ites  :  "  I  am  wonderfully 
better  than  I  used  to  be  before  my  operation.  I  can  do  so  many  things  that  were  quite 
out  of  the  question  before.  For  instance,  I  frequently  bicycle  fourteen  miles  a  day, 
which  would  have  been  an  impossible  task  for  me  before  my  operation  last  year.  I  can 
never  feel  thankful  enough  to  be  rid  of  that  temble  goitre  after  suffering  with  it  for  so 
very  many  years.  The  scar  on  my  neck  has  almost  disappeared,  and  it  is  quite  unnec- 
cessaiy  to  wear  any  beads  or  an\-thing  to  hide  it  now." 

No.  1249.  A  woman  clerk,  one  year  after  removal  of  a  small  adenoma,  at  the  age 
45,  for  discomfort,  depression,  and  slight  dyspnoea,  writes  :  "  My  throat  is  considerably 
relieved  in  every  way.  My  general  health  and  vitality  are  now  better  than  they  have 
been  for  many  years,  and  I  have  lost  that  ever-accompanying  depression  entirely." 

Exophthalmic  Goitre. — I  have  found  that  it  is  very  difficult  to  make  a 
satisfactory  classification  of  the  results  of  operations  for  exophthalmic  goitre, 
but  I  think  that  that  shown  in  the  table  is  fairly  accurate.  Complete  and 
absolute  cure,  with  no  trace  whatever  of  the  previous  symptoms,  is  compara- 
tively rare  after  operations  for  true  exophthalmic  goitre.  Some  palpitation  on 
exertion,  or  after  unusual  excitement,  and  especially  some  degree  of  exoph- 
thalmos, often  a  considerable  amount,  remain  in  patients  who  consider  them- 
selves to  be  otherwise!quite  well.  Nevertheless,  a  large  number  have  been 
changed  from  invalids  who  previously  were  wretched  and  miserable  to 
comparatively  happy  beings    able    to    do  a  good  day's  work  and  enjoy  life. 


Section  of  Surgery 


131 


Nearly  all  express  themselves  as  being  extremely  grateful  for  the  benefit 
they  have  derived  from  the  operation.  A  few  are  no  better,  and  some 
remain  depressed  and  miserable.  After  a  tolerably  large  experience  of 
operations  for  this  class  of  goitre,  the  following  points  have  impressed  them- 
selves upon  my  mind  : — 

That  the  operation  is  much  more  dangerous  than  most  operations  for 
simple  goitre  with  dyspnoea.  Even  when  the  greatest  care  is  taken  in  the 
selection  of  the  case  that  is  considered  suitable  for  operation,  and  in  choice 
of  operation,  its  extent,  and  the  manner  of  its  performance  (all  important 
points),  disasters  and  failures  will  sometimes  occur. 

That  many  cases,  when  first  brought  to  the  surgeon  with  a  view  to  the 
performance  of  an  operation,  are  wholly  unsuitable  for  any  operation  at 
that  time. 

That  many  acute  cases,  unsuitable  for  the  larger  operations  of  hemi- 
thyroidectomy,  are  nevertheless  often  capable  of  standing  the  less  dangerous 
operation  of  ligation  of  one  or  both  superior  thyroid  arteries,  and  often  derive 
great  benefit  from  this.^ 


Fig.  40. — No.  1178.  Spheroidal-celled  carcinoma,  removed  with  glands  from 
female,  aged  44.  Secondary  gi-owth  appeared  on  a  rib  nineteen  months  after  operation. 
(Royal  Free  Hospital  Museum— Ea.  Rb.  42.5.) 


That  the  condition  of  the  heart,  especially  as  regards  the  amount  of  myo- 
cardial degeneration,  is  a  very  important  factor  in  deciding  whether  an  opera- 
tion should  or  should  not  be  undertaken. 

Finally,  even  when  the  operation  has  seemed  to  be  most  successful  and 
the  patient  has  appeared  to  be  well  for  a  long  time,  relapse  may  occur. 

As,  however,  the  medical  and  surgical  treatment  of  exophthalmic  goitre  is 
to  be  the  subject  of  a  further  communication,  it  is  not  necessary  to  say 
anything  more  now  on  this  branch  of  thyroid  surgery. 

Malignant  and  Papuliferous. — -The  live  patients  who  are  still  alive  and  well 
are  the  following  : — 

No.  755.  A  lady,  aged  33,  who  had  already  undergone  an  operation  at  the  hands  of 
another  sui-geon  for  the  removal  of  an  outlying  gland,  underwent,  seven  and  a  half 
years  ago,  removal  of  the  right  lobe  and  two  separate  infiltrated  glands  in  the  neck  for 

1  With  the  subject  of  ligation  of  thyroid  arteries,  this  paper,  which  deals  only  with  cases  of 
removal  of  some  portion  of  the  thyroid,  is  not  concerned.  Of  removal  of  the  thymus  for  exoph- 
thalmic goitre  I  have  no  personal  expei'ience. 
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endothelioma,  evidently  a  tvimour  of  low  degi'ee  of  malignancy ;  she  remains  quite 
well  and  free  from  recmTence.  The  pi-iinary  tumour  was  about  as  large  as  a  small 
walnut. 

Xos.  1129,  1146.  Two  male  patients,  aged  26  and  46.  ^\'ith  slow-growing  adeno- 
earcinomata,  underwent  extensive  operations,  the  first  involving  also  the  removal  of 
many  glands.  Both  are  now.  two  years  later,  in  excellent  health,  but  the  first  still  has 
some  mfected  glands,  which  do  not  trouble  hiiii.  and  for  which  he  at  present  refuses 
further  operation. 

No.  1109.  A  lady,  aged  47,  with  a  large  papilliferous  carcinoma  of  eight  years' 
duration,  very  similar  to  the  case  described  on  j).  126,  is  still  in  excellent  health  two  and 
a  quarter  years  afterwards. 

Xo.  1140.  Fig.  286.  A  woman,  aged  65, 'with  a  small  spheroidal-celled  carcinoma 
involving  one  lobe  only,  was  reported  to  be  quite  well  when  last  heard  of  fifteen  months 
after  operation.' 

(XII)  Complications. 

Becurrent  Laryngeal  Nerve  Paralysis. — The  only  complication  of  the 
operation,  beside  those  already  described,  is  para'yjis  of  a  vocal  cord,  which 
is  known  to   have  occurred  three   times.     This  is  an  accident  which  should 


.J^^ 


i 


Fig.  41.  —  Dissection  showing  reciin-eut 
laryngeal  nerve  (B)  and  inferior  thyroid  ai"tery 
(A I.  The  thvroid  gland  has  been  drawn  for- 
ward.    (Dissected  bv  Professor  F.  G.  Parsons.) 


Fig.  42. — Similar  dissection  seen  from  be- 
hind. On  right  side  the  close  proximitj'  of 
th^  nerve  (B)  to  gland  is  shown.  The  left 
side  shows  how  pnlling  gland  foi-wards  may 
displace  the  nerve  (A)  and  render  it  more 
liable  to  injiuy  during  an  operation.  (Dis- 
sected by  Professor  F.  G.  Parsons.) 


not  occur,  but  is  sometimes  unavoidable,  especially  in  cases  of  large  and 
deep-seated  tumours.  One  case  is  that  of  the  large  intrathoracic  tumour 
described  on  p.  118  (figs.  32,  33). 


1  As  these  sheets  are  passing  through  the  press  (February,  1921),  fiu-ther  news  comes  from  her 
doctor  that  this  patient  has  since  died,  "  presumablj'  of  recui'rence  in  the  thorax,"  twenty-two 
months  after  operation. 
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Fig.  43. — Xo.  1304.     A  solid,  largely  retrophain'ugeal  right-sided  goitre  removed  from 
female,  aged  44.     Weight  11  oz.     (Natural  size.) 
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The  tumour  may  displace  the  nerve  from  its  normal  situation,  and  the 
best  way  of  avoiding  it  is  to  be  thoroughly  acquainted  with  the  situation 
in  which  it  is  likely  to  be  found,  and  the  alteration  which  occurs  in  its 
positions  when  the  trachea  is  displaced,  or  when  during  the  operation  the 
thyroid  lobe  is  drawn  forwards,  as  the  nerve  may  be  di'awn  forwards  with 
it.  The  point  at  which  the  nerve  is  most  likely  to  be  cut  or  clamped  is  not  far 
below  the  lower  border  of  the  pharynx.  It  will  be  seen  from  the  accompanying 
drawings  of  dissections,  which  have  kindly  been  made  for  me  by  Professor 
F.  G.  Parsons,  and  are  now  in  the  anatomical  department  of  St.  Thomas's 
Hospital,  that  the  nerve  does  not  lie  actually  in  the  groove  between  the 
oesophagus  and  trachea,  but  a  little  in  front  of  this.  For  the  acquisition  of 
that  correct  anatomical  knowledge  which  is  so  essential  for  the  proper  per- 
formance of  the  more  difficult  thyroid  operations,  I  would  strongly  urge  the 
study  of  the  dissected  preparations  of  which  such  large  numbers  exist  in  most 
of  our  pathological  museums,  especially  the  older  ones. 

The  relation  of  the  posterior  part  of  the  gland  to  the  pharynx  is  one  of 
especial  importance,  since  it  so  frequently  happens  that  this  portion  of  the 
goitre,  especially  in  parenchymatous  cases,  extends  round  behind  the  pharynx 
as  far  as  the  middle  line,  or  even  beyond  it.  This  backward  and  inward 
extension  may  be  a  source  of  considerable  embarrassment  to  an  inexperienced 
operator  {sec  figs.  20  and  43 j. 

Fig.  43  (1304)  illustrates  an  unusual  degree  of  this  postpharyngeal 
extension,  and  also  the  fact  that  a  vocal  cord  paralysed  before  operation  by  the 
pressure  of  a  goitre  will  occasionally,  although  not  often,  recover  after  opera- 
tion. This  lady,  aged  44,  was  sent  to  me  by  Sir  StClair  Thomson,  mainly 
because  of  the  paralysis  of  the  right  cord.  She  made  a  rapid  recovery,  and  he 
tells  me  that  the  movements  of  the  cord  have  now,  five  months  later,  been 
completely  restored. 

Another  patient  (No.  785),  a  professional  singer,  aged  52,  from  whom  in 
1913  I  removed  a  solid  adenoma  weighing  6  oz.,  partly  for  dyspnoea  but  mainly 
because  she  was  losing  her  voice,  has  completely  regained  it. 

Thyroid  Insufficiency. — With  regard  to  the  quantity  of  gland  that  should 
be  removed  in  an  operation  for  goitre,  I  would  say  that  as  little  should  be 
removed  as  will  suffice  to  remove  the  symptoms  for  which  the  operation  is 
undertaken,  that  the  whole  gland  should  never  be  removed,  and  that  the  hilus 
should  be  interfered  with  as  little  as  possible  ;  much  must  depend  on  the 
nature  of  the  goitre  and  the  extent  of  its  degeneration.  Myxoedema  will  then 
not  occur.  There  has  been  no  marked  case  of  myxoedema  after  any  of  my 
operations,  although  in  a  few  cases,  chiefly  of  very  extensive  bilateral  removals, 
the  patients  have  suffered  for  a  time  from  transient  symptoms  of  thyroid 
insufficiency,  and  have  been  all  the  better  for  the  administration  of  a  little 
thyroid  occasionally.  It  should  not  be  forgotten  that  some  goitre  patients  with 
much  degenerated  thyroid  gland  suffer  already  to  some  extent  from  thyroidal 
atrophy.  With  such  patients,  if  operated  upon  at  all,  much  care  must  be 
taken  to  remove  as  little  as  possible  of  secreting  gland  tissue. 

Tetany. — Although  I  have,  up  to  the  present  time,  performed  operations 
for  the  removal  of  goitre  1,338  times,  I  have  never  seen  tetany  after  any  of 
my  operations,  nor  have  I  ever  heard  of  any  case  of  mine  in  which  it  has 
occurred  subsequently.  The  exact  cause  of  tetany  after  thyroid  operations  is 
still,  in  my  opinion,  obscure.  The  ordinary  explanation  that  it  is  due  to 
injury  of  the  parathyriod  glands  seems  to  me  to  be  not  by  any  means 
satisfactory. 
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A  mountain  of  literature  has  grown  up  round  the  subject  of  the  para- 
thyroids, and  I  must  confess  myself  still  an  impenitent  sceptic  as  to  the 
supposed  separate  function  of  the  parathyroids.  I  never  take  any  special 
care  to  avoid  them,  although  I  usually  do  leave  a  piece  of  gland  at  the  hilus 
for  many  reasons.  It  may  be  that,  like  the  famous  character  in  Moliere's 
play,  who  had  been  speaking  prose  all  his  life  without  knowing  it,  I  have  all 
along  been  taking  special  precautions  to  preserve  the  parathyroids  without 
knowing  it.  The  practical  point  seems  to  me  to  be  that,  provided  you  leave 
a  piece  of  gland  at  the  hilus,  you  need  never  trouble  about  the  parathyroids 
at  all. 
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Fig.  44. — Representative  diagrams  of  operations  for  parenchjinatous  and  adeno- 
parenchymatous  goitre,  showing  amount  of  gland  removed  in  each  case.  From  rough 
sketches  made  by  the  author  immediately  after  operation. 


Even  if  I  wished  to  remove  all  the  parathyroids,  I  could  not  be  sure  of 
doing  so  without  performing  a  complete  removal  of  the  whole  gland,  or 
damaging  it  so  much  at  the  hilus  on  both  sides  that  it  would  be  practically 
useless.  Besides,  even  if  all  four  parathyroids  could  be  removed,  there  would 
still  remain  the  so-called  parathyroid  tissue  that  exists  within  the  gland  itself. 

Undoubtedly  tetany  has  often  occurred  after  complete  thyroidectomy,  but 
this  is  an  operation  that  I  have  never  in  my  life  performed.  I  have  never 
seen  any  case  in  which  I  have  wished  to  do  this  operation,  and  I  doubt 
whether  the  necessity  for  doing  it  ever  arises.  It  certainly  never  does  in  any 
form  of  innocent  goitre. 
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(XIII)  Subsequent  Deaths  from  Causes  Unconnected  with 

Operation. 


No. 
814 
951 
881 
840 
864 
887 
930 
927 
889 
820 
811 
1156 


847 

851 

867 
1225 


754 


Sex 

A;ic 

..     M. 

..     70     ... 

..     F. 

. .     57     ... 

..     F. 

..     22     ... 

..     M. 

..     37     ... 

..     F. 

..     .52      .. 

..     F. 

..     51     ... 

..     F. 

..     63     ... 

..     F. 

..     40     ... 

..     M. 

..     21     ... 

..     F. 

..     43     ... 

..     F. 

..     32     ... 

..     M. 

..     26     ... 

40 

20 

25 
37 


40 


950     . 

.     F.      . 

..     50 

1040     . 

.     F.      . 

..     59 

1198     . 

.     F. 

..     54 

T.\BLE    XII. 

Simjjlc   Goitre. 

Cause  of  death 

After 

Intermediate  condition 

'  Bronchitis  and  heart  " 

. .     3    vears 

..     Not  known 

"  Heart  dropsy  " 

..     4    "    „ 

. .     "  Wonderfully  well ' ' 

"  Bright's  disease  " 

..     2*      „ 

..     W^ell  (married) 

"  Some  acute  illness  " 

••     6'      „ 

..     Well 

Diabetic  coma 

••     -4 

..     Well  but  diabetic 

Carcinoma,  breast 

..     3*      ,, 

..     Not  known 

Carcinoma,  tesophagns 

..     8  months 

. .     Not  known 

Cause  unknown 

. .     3-4  vears 

..     Well 

Killed  in  battle 

•  ■     3     ■  ,, 

..     WeU 

Run  over 

■■     7J       ,, 

..     Well 

Childbirth 

..     6  months 

..     W'ell 

Spasmodic  asthma 

..     Ih    years 

..     Asthmatic 

Exophthal)nir. 

Violence 

..     7  months 

...  Ill  of  e.xophthalmic 
goitre 

Acute  influenza 

. . .     6    years 

..     WeU 

Acute  rheumatic  fever 

...     4 

..     Well 

Heart  disease 

...     7  months 

...     Much  improved 

Malignattt. 

Recurrence  of  carcinoma 

. .     1    year 
. .     8  months 

..  Gradually  getting 
worse 

.,             ,,    sarcoma 

..     8 
•  •     3 

••• 

1 


If  the  after-history  of  any  series  of  500  persons,  whatever  be  the  matter 
with  them,  is  traced  over  a  long  period  of  years,  it  will  be  found,  of  course, 
that  some  have  died.  Table  XII  shows,  as  far  as  any  mere  table  can  show, 
what  I  believe  to  be  correct,  namely,  that  none  of  the  deaths  in  it  are  in  any 
way  attributable  to  the  operation  for  goitre. 
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General  Considerations  (the  Fate  of  Silk,  Nerve  Regeneration^ 
Internal  Scars)  from  a  Surgical  Backwater/ 

By  Edred  M.  Corner,  M.Ch. Cantab. 

Lord  Lister  demonstrated  to  the  world  how  to  prevent  fermentation  and 
putrefaction  in  the  matters  contained  within  a  wound,  and  he  maintained  the 
proof  of  this  in  his  work.  Chnically,  fermentation  made  itself  apparent  as 
suppuration.  By  carrying  out  and  expanding  his  work  his  successors  in 
surgery  have  reduced  the  incidence  of  suppuration  in  civil  cases  to  about  the 
level  of  unavoidable  error.  The  bodily  generalization  of  the  sepsis  expressed 
itself  clinically  as  pyaemia  and  hospital  gangrene,  w^iich  are  now  almost  un- 
known. But  further  work  has  been  left  for  his  successors  to  deal  with  on 
similar  lines.  Lister  dealt  with  obvious  suppuration.  A  sub-suppurative  con- 
dition, a  non-obvious  suppuration,  is  now  suggested.  This  past  war,  with  all 
its  gross  infectivities,  has  made  these  things  loom  sufficiently  large  in  the  sight 
of  more  ordinary  men  to  enable  them  to  appreciate  the  importance  of  infec- 
tions, both  suppurative  and  sub-suppurative. 

During  my  work  in  what  may  be  termed  a  surgical  backwater,  among  the 
amputes  at  the  Queen  Mary's  x\uxiliary  Hospital  for  the  Limbless,  Eoehamp- 
ton,  I  had  both  time  and  material  for  examination.  The  material  was 
supp)lied  by  the  surgery  of  the  War  in  the  Royal  College  of  Surgeons, 
St.  Thomas's  Hospital,  the  King  George  Hospital,  &c.,  and  the  Medical 
Research  Committee,  through  Sir  Walter  Morley  Fletcher,  helped  to  supply 
the  means  to  carry  out  the  necessary  investigations.  By  these  measixres  it 
has  been  possible  to  show  here,  at  the  Royal  College  of  Surgeons,  and  on  many 
other  occasions,  that  in  every  wound  infective  scar  tissue  was  present,  some- 
times in  great  amount  or  in  masses,  or  else  in  thin  layers.  It  was  particularly 
in  evidence  where  "  dead  spaces  "  existed,  waiting  to  be  filled  up.  The  infec- 
tivity  of  these  scars  has  been  abundantly  proved,  both  clinically  and  bacterio- 
logically,  the  weak  link  in  the  chain  of  this  proof  being  the  demonstration 
of  the  organisms  present  in  the  tissues.  In  further  proof  of  this  infectivity 
it  is  merely  necessary  to  cite  the  work  of  Dudgeon,'^  Sargent,'  and  the  various 
communications  *  which  I  have  made  at  the  Royal  College  of  Surgeons,  the 
Harveian  Society,  the  Royal  Society  of  Medicine,  &c.  In  the  majority  of 
these  communications  there  was  much  more  to  be  said  than  time  allowed,  and 
therefore  I  wish  to  say  a  portion  of  it  again,  but  in  another  way,  taking  as  the 
text  alone  "  infective  scar  tissue,"  in  surgery  one  of  the  leavings  inherited 
from  our  predecessors  and  one  of  the  chief  difficulties  which  surgeons  of  our 

1  At  a  meeting  of  the  Section,  lield  March  2,  1921. 
-  Dobell  Lectm-e,  Lancet,  1908,  ii,  p.  f)51. 
•i  Sargent  and  Dudgeon,  Trans.  Med.  Soc.,  1907,  xxx,  p.  27. 

*   Proc.  Boy.  Soc.  Med..  1918,  xi  (Occ.  Lect.),  p.  7;   Brit.  Med.  Joiirn.,  1918,  i,  p.  6C5 ;    Joiirn. 
Itoij.  Aniuj  Med.  Corpn,  1918,  xxx,  p.  486  ;  Practitioner,  1920,  civ,  pp.  81-85;  Lancet,  1919,  i,  p.  840. 
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time  have  to  conquer.  The  principles  of  the  pathology  and  cure  of  infective 
scar  tissue  are  of  general  application,  and  of  use  in  all  kinds  and  varieties  of 
surgery — for  what  wound  does  not  contain  a  "  dead  space  "  to  be  filled  up? — 
whilst  advances  in  technique  in  the  art  of  surgery  are  but  local  in  their  appli- 
cation to  the  art.  It  is  the  universal  applicability  of  the  teaching  which  is 
the  reason  for  the  presentation  of  this  paper  to  this  Section  on  general 
surgery.  It  might  well  be  entitled  the  pathology  of  the  "  dead  spaces  "  in 
surgery.  To  surgery  in  art  and  science  it  is  of  even  more  general  applicability 
than  is  cancer  or  any  other  disease  to  the  human  race. 
Up  to  now  there  may  be  taken  as  proved  : — 

(1)  The  universal  presence  of  scar  tissue  in  wounds,  varying  greatly  in 
amount.  Let  us  also  remember  (o)  its  particular  use,  and  therefore  incidence, 
in  the  filling  of  all  dead  spaces  in  surgery,  operative  and  non-operative  (haema- 
tomata,  fractures,  &c.)  ;  {h)  its  possible  role  in  the  keeping  up  of  irritation  to 
bring  about  the  union  of  fractures  and  the  healing  of  wounds  ;  (c)  its  possible 
role  in  the  incidence  and  distribution  of  carcinoma,  supplying  the  irritation 
which  is  habitually  found  in  gross  form  as  in  phimosis  and  kangri ;  {d  )its 
possible  role  in  the  isolation  of  foreign  bodies,  tissue  changes,  and  foci  of 
disease,  and  in  the  natural  cure  of  the  latter.  Hence  the  present  non-cure 
of  cancer  in  being  both  promoted  and  cured  by  the  same  means  ;  {e)  its 
infective  character. 

(2)  The  dual  origin  of  its  infectivity,  autogenous  (home-found)  and  from 
without. 

It  would  appear  that  the  use  of  gloves,  masks,  and  other  details  of  surgical 
technique,  assistants  to  asepsis,  influence  the  character  of  this  infection. 
Amongst  the  many  organisms  which  have  been  isolated  from  scar-tissue  are 
the  Stciphijlococcns  albus,  the  Staphylococcus  aureus,  the  colon  bacillus,  the 
pneumococci,  &c.,  with  hosts  of  saprophytic  and  non-pathogenic  organisms. 

It  may  now  be  urged  : — • 

(1)  Its  absence  is  a  very  important  factor  in  the  painlessness  of  healed 
wounds  and  in  the  healing  wounds. 

(2)  The  clinical  symptom  of  its  presence  is  pain  and  discomfort  in  a  wound 
which  has  healed  quickly,  or  too  quickly,  and  often  by  first  intention. 

(3)  It  does  not  manifest  its  presence  clinically  by  suppuration. 

(4)  It  does  come  into  evidence  through  the  presence  and  persistence  of  a 
local  oedema.  It  is  apparent  in  local  pain  and  tenderness,  which  may  go,  the 
local  oedema  being  left  behind  as  the  only  sign  of  its  presence.  The  oedema, 
too,  may  disappear  without  the  power  of  the  scar-tissue  being  lost. 

(5)  Clinically,  the  work  of  the  scar-tissue  has  been  demonstrated  in  ampu- 
tation stumps  and,  in  this  way  therefore,  its  presence  can  be  detected  there. 

From  an  amputation  wound  the  products  of  repair  are  carried  wp  by  way 
of  the  lymphatics  into  all  structures  which  have  their  cut  ends  in  the  scar 
tissue.  It  is  important  to  note  that  the  inflammatory  products  are  carried  ofl' 
by  the  lymphatics  which  accompany  the  vascular  and  neural  trunks,  so  that 
when  these  two  structures  are  associated  a  neurovascular  bundle  is  produced. 
Neurovascular  bundles  are  almost  always  seen  in  the  upper  arm,  but  important 
bundles  are  also  found  in  Hunter's  canal,  the  popliteal  space,  and  with  the 
posterior  tibial  artery. 

As  time  passes,  this  infective  scar-tissue  is  slowly  sterilized  by  the 
chemicals  and  living  cells  of  the  blood  and  lymph. 

Clinically  it  is  necessary  to  diagnose  : — 

(l)  Its  presence. 


I 


I 


I 


Section  of  Surgeri)  139 

(2)  Its  activity. 

(3)  Its  having  died  out  and  become  inactive. 

In  dealing  with  amputation  stumps  a  skiagrajjJi  is  necessary  for  this 
purpose.  In  this  way  the  presence  or  absence,  the  activity  or  inactivity,  of 
the  scar-tissue  in  the  bone  are  demonstrated. 

(1)  Its  presence  (confirmed  by  tenderness  and  oedema  of  the  stump)  is 
shown  in  {a)  the  formation  of  new  bone  (the  results  of  irritation) ;  (b)  the 
lengthening  of  the  bone ;  (c)  the  presence  of  terminal  opacity  ;  (cZ)  the  presence 
of  sequestra  ;  (e)  signs  of  inflammation  having  passed  up  the  bone — e.g.,  nodes, 
acicular  sequestra,  osteomyelitis,  osteitis,  periostitis  (indistinctness  in  a  good 
skiagraph) . 

(2)  Its  activity  is  shown  in  the  continued  progress  of  the  signs,  with  the 
addition  of  (a)  continued  murkiness  of  bone  structure  in  a  good  skiagraph  ; 
(b)  non-sealing  of  the  bone  end  ;  (c)  non-cessation  of  tenderness  and  local 
oedema. 

(3)  Its  having  died  out  and  become  inactive  is  shown  by  the  sealing  of  the 
bone  end.  It  would  appear  that  the  ends  of  large  bones  like  the  femur  are 
more  easily  sealed  than  the  ends  of  small  bones  like  the  fibula.  Hence  new 
bone,  as  in  the  almost  universally  present  adductor  spur  on  the  femur,  is  an 
important  sign  of  its  presence  in  that  bone,  and  sealing  of  bone  for  the 
cessation  of  its  activity.  In  the  leg  the  tibia  may  be  sealed  and  the  fibula 
not.  The  skiagraphic  signs  of  its  progress  cease  and  the  local  signs 
disappear. 

The  divided  bone  often  increases  in  length  up  to  half  an  inch  of  opaque 
bone,  mostly  from  the  divided  medulla.  On  the  top  of  this  is  a  non-opaque 
increase,  where  the  muscles  are  reattached.  This  increase  in  length  is  worthy 
of  consideration  when  arranging  for  the  refitting  of  a  difficult  stump. 

In  the  writer's  personal  experience  this  scar-tissue  may  so  lengthen  the 
fibula  as  to  make  it  actually  longer  than  the  tibia,  a  fact  proved  by  skiagraph, 
and  by  seizing  on  the  same  occasion  the  posterior  tibial  nerve  giving  rise  to 
pain  and  disability  which  demand  operation  when  the  end  of  the  bone  with 
the  posterior  tibial  artery  and  nerve  are  resected  and  the  wound  temporarily 
drained.     Such  cases  as  these  may  appear  some  years  after  the  amputation. 

In  an  artery  it  prevents  the  encapsulation  of  its  ligature  but  breaks  it  up 
into  fragments  if  the  ligature  is  of  silk  or  thread,  and  the  particles  so  formed 
are  transported,  carrying  and  distributing  the  sub-suppurative  infection, 
principally  via  the  vascular  and  neural  lymphatics.  Hence  the  post- 
operative occurrence  of  aneurysms,  neuritis,  rheumatism,  lumbago,  endo- 
carditis, &c. 

The  infection  in  this  scar-tissue  emphasizes  the  behaviour  of  the  unabsorb- 
able  ligature  and  its  undesirability  in  surgery. 

With  regard  to  nerves,  first,  whether  the  infective  inflammation  has  got 
into  the  nerve  bulb  or  not  clinically  determines  whether  the  nerve  bulb  is 
painful  or  not.  Or,  in  the  words  of  the  practical  surgeon,  whether  the  patient 
has  "bulbous  nerves"  or  not.  Secondly,  the  perineuritis  so  induced  travels 
higher  up  the  outer  side  of  the  nerve  than  the  inner — endoneuritis.  An  im- 
portant practical  observation  as  to  its  presence  is  shown  by  adhesions,  and  the 
operating  surgeon,  in  dividing  the  nerve,  can  be  sure  when  he  is  above  the 
infection.  Thirdly,  the  cutting  of  the  nerve  short  at  the  amputation,  and  the 
resecting  of  the  nerve  by  other  than  a  simple  method,  such  as  by  the  flaps  of 
Nicholas  Senn  or  Sampson  Handley,  or  by  the  "circumcision"  of  Major 
Chappie,  are  useless  to  stop  the   regeneration  of  the  nerve  but  are  useful  to 
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prevent  the  entrance  of  infection  within  the  nerve  trunk.  Fourthly,  regene- 
ration of  the  nerve  must  not  take  place  in  tissue  which  has  not  yet  heen 
sterilized  or  rendered  innocuous  by  the  lymph  or  plasma,  or  pain  will  recur. 
This  has  often  been  seen  when  nerve  trunks  have  been  resected  above  an 
infected  bulb,  left  behind.  Subsequently  the  bulb  is  reinnervated,  or  neuro- 
tized,  and  the  pain  returns. 

Such  methods  of  sterilizing  this  infective  scar  tissue  in  situ,  and  in  the 
living  body,  as  heat,  massage,  electricity,  light,  exercise,  tonics,  are  very  slow. 
Patients  become  impatient  and  hospitalized.  Treatment  by  vaccines,  usually 
a  shot  in  the  dark,  offers  some  promise  of  help  but  appears  to  fail  clinically 
more  often  than  to  succeed.  About  1905,  Dr.  L.  S.  Dudgeon  and  I  read  a 
paper  at  the  old  Clinical  Society  on  "  Post-operative  Acute  Diffuse  Tuberculous 
Infection,''  and  for  prevention  and  cure  advocated  drainage.  At  the  time  this 
was  viewed  with  horror  as  a  dreadful  throw-back  in  technique.  The  drainage 
was  sure  to  become  septic  !  Indeed,  it  invited  sepsis  !  As  a  result  no  headway 
was  made.  For  the  treatment  of  scar  tissue  also  I  advocate  drainage.  Nowa- 
days our  technique  is  so  good  that  drainage  can  be  safely  done  for  a  few  days 
and  not  be  followed  by  sepsis.  So  that  after  sixteen  years'  surgical  experience 
and  reflection  I  re-advocate  it  for  non-suppurative  infections.  At  the  same 
moment  I  would  point  out  two  things  : — 

(a)  It  has  been  practised  with  success  in  the  treatment  of  obviously  sup- 
purative infections  for  years. 

(b)  Two  specimens  were  shown  with  an  epidiascope  at  my  Harveian 
Lecture  (delivered  at  the  rooms  of  the  Medical  Society  before  the  Harveian 
Society  1919)  of  (i)  first  intention  union  and  the  consequent  large  formation  of 
fibrous  tissue  ;  (ii)  suppuration  and  frank  drainage  with  very  little  formation 
of  scar  (fibrous)  tissue.     Illustrations  of  these  are  shown  to-night. 

All  cases  exhibiting  healing  by  first  intention,  or  near  to  it,  must  be  regarded 
as  very  likely  to  contain  plenty  of  infective  scar  tissue  and  therefore  be  viewed 
with  suspicion.  The  other  treatment  is  reamputation  and  drainage,  whilst 
that  urged  is  the  temporary  and  aseptic  drainage  of  surgically  clean  (non- 
suppurative) wounds. 
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Case   of  Dislocation  of  the  Hip  and  other  Deformities.^ 

By  B.  Whitchurch  Howell,  F.E.C.S. 

M.  S.,  FEMALE,  aged  7i,  has  never  walked  properly.  When  aged  2  she 
had  pneumonia  and  then  diphtheria,  and  after  recovery  she  began  to  walk. 
Mother  states  that  it  was  only  then  that  she  noticed  the  waddle  and  deformity 
of  feet.  Patient  is  seventh  child ;  birth  normal,  always  delicate.  Fourth 
labour,  twins.     No  deformities  in  family.     Fairly  intelligent. 

Eight  lower  limb  :  1  in.  short ;  talipes  equino-valgus  ;  knee  contracted, 
range  starting  from  160".     Hip  dislocated.     Coxa  valga  (plates  shown). 

Left  lower  limb  :  Talipes  calcaneo-valgus ;  shght  wasting  of  leg  ;  ?  action 
tibialis  anticus  ;  knee  contracted,  range  starting  from  135°. 

Spine  :  Scoliosis  to  right ;  dorsilumbar. 

Gait :  Great  difficulty  in  walking  ;  gait  stiff  but  not  spastic  ;  no  alteration 
in  sensation. 

Hands  :  Phalanges  of  digits  five  radially  deformed. 

The  dislocation  of  right  hip  is  regarded  as  congenital,  while  the  other 
deformities  are  regarded  as  secondary  to  the  pneumonia  and  diphtheria. 

Case  for  Diagnosis. 
By  M.  Fitzmaurice-Kelly,  F.E.C.S. 

J.  H.,  MALE,  aged  54.  Injured  in  1902  by  fall  from  a  horse  in  the 
Argentine.  Fracture  of  left  patella  (still  ununited)  and  injury  to  right  knee. 
The  joint  was  opened  and  drained  in  the  British  Hospital,  Buenos  xAires,  four 
days  later.  Was  four  montlis  in  hospital,  and  was  well  enough  to  ride  again 
twelve  months  after  the  accident.  Joined  the  iVrmy  during  the  war  and  served 
in  Eoyal  Engineers.  Was  struck  on  knee  by  a  balk  of  timber  on  April  17, 
1919,  while  in  Palestine.  Eemained  on  duty  for  a  week,  then  went  into 
hospital,  and  has  been  under  treatment  since. 

When  seen  in  early  January,  1921,  great  swelling  of  right  knee,  which  con- 
tains fluid  ;  surrounding  the  joint  are  several  firm,  elastic  masses,  which  do 
not  communicate  with  it.  The  largest  of  these  is  in  the  region  of  the  bursa  in 
connexion  with  the  insertion  of  the  sartorius,  gracilis,  and  semitendinosus. 
Movement  is  free  and  painless,  but  there  is  some  aching  of  the  joint  after  pro- 
longed use.  The  skiagram  shows  opaque  masses  in  the  region  of  the  swellings 
and  of  the  supra-patellar  pouch  of  synovial  membrane — no  bony  change. 

The    pupils  are  unequal  and  irregular,  but  react  normally.       Knee-jerks 

1  At  a  meeting  of  the  Sub-section,  lield  February  1,  192L 
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unobtainable  owing  to  condition  of  knees.  Wassermann  reaction  negative, 
and  no  history  of  syphilis. 

Postscript. — Since  the  case  was  shown  operation  has  been  performed.  The 
swelling  over  the  inner  tuberosity  of  the  tibia  consisted  of  a  multilocular  mass 
containing  a  little  fluid  resembling  synovia,  but  chiefly  a  solid  mass  resembling 
altered  blood-clot. 

The  result  of  microscopic  examination  will  be  communicated  later. 

Trigger  Thumb. 
By  A.  E.  Mortimer  Woolf,  F.E.C.S. 

Patient,  a  woman,  aged  42,  while  plucking  and  trussing  a  fowl  five  weeks 
ago,  felt  sudden  pain  in  interphalangeal  joint  of  left  thumb.  Immediately  after 
accident  noticed  that  she  was  unable  to  extend  this  joint  actively.  The  thumb 
could  be  straightened  by  pushing  the  distal  joint  backwards,  and  on  doing  so 
she  felt  and  heard  a  sharp  click.  Since  then  the  disability  has  remained. 
No  history  of  any  trouble  with  thumb  before  above-mentioned  occurrence. 

On  examination,  terminal  joint  of  thumb  is  held  midway  between  flexion 
and  extension.  She  cannot  voluntarily  extend,  ])ut  this  can  be  done  passively. 
A  click  is  then  felt,  impulse  of  which  is  communicated  up  thenar  eminence. 
When  extended  in  this  manner,  flexion  can  only  be  obtained  by  similar  means, 
with  like  result.  Some  thickening  at  metacarpo-phalangeal  joint,  but  dis- 
ability appears  to  be  at  interphalangeal  joint.  In  other  words,  disability  is 
unlike  that  usually  associated  with  cases  of  trigger  thumb. 

X-ray  shows  very  small  spicule  of  bone  on  palmar  surface  of  base  of 
terminal  phalanx. 

There  are  two  well-marked  sesamoid  bones  at  the  metacarpo-phalangeal 
joint. 

Ununited  Fracture   of  the   Middle  Phalanx. 
By  A.  E.  Mortimer  Woolf,  F.E.C.S. 

Six  months  ago  patient,  male,  aged  29,  hit  inner  side  of  flexor  surface  of 
left  fourth  finger  with  hammer.  The  terminal  joint  of  finger  became  swollen 
and  painful,  but  not  sufficiently  to  cause  him  either  to  seek  advice  or  to  cease 
work.  Finger  has  never  become  normal.  Joint  has  always  remained  slightly 
stiff  and  tender. 

On  examination :  Limitation  of  movement  of  the  distal  joint,  but  joint 
not  stiff.  Bony  swelling  on  inner  side  in  situation  of  head  of  intermediate 
phalanx  ;  slight  movement  can  be  obtained  ;  swelling  tender. 

X-ray  shows  an  ununited  fracture  of  head  of  second  phalanx  involving 
joint. 

Case  of   Still's  Disease. 
By  AsLETT  Baldwin,  F.E.C.S. 

The  case  which  the  President  has  kindly  shown  for  me  is  that  of  a  girl 
aged  13.  There  is  a  history  of  Still's  disease  since  she  was  aged  5.  She  has 
had  enlarged  lymjihatic  glands  and  spleen  ;    these  have  now  subsided.     The 
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knees  are  flexed  to  a  right  angle  with  very  Httle  movement.  The  tibiae 
are  displaced  back  behind  the  condyles  of  the  femora.  The  femora  are  flexed 
to  a  right  angle  at  the  hip  joints,  v^ith  little  movement ;  they  are  also 
adducted.  The  spinal  joints  are  affected,  she  can  only  partially  rotate  her 
head.  There  is  little  movement  in  the  wrists,  their  position  is  normal. 
The  finger  joints  are  also  involved.  A  radiograph  shows  rarefaction  of  the 
bones  entering  into  tlie  thenar  joints. 

I  should  be  greatly  obliged  for  any  suggestions  for  any  treatment  which 
would  ameliorate  the  deplorable  condition  of  this  girl. 

Demonstration    on    the   Actions    and    Electrical  Treatment   of 
the  Intrinsic  Muscles  of  the  Foot, 

By  G.  Murray  Levick. 

[De.  Murkay  Levick  prefaced  a  demonstration  of  his  method  of  treating 
the  intrinsic  muscles  of  the  foot  by  the  following  remarks  on  the  roles  of  these 
muscles  and  their  importance  in  maintaining  the  longitudinal  and  transverse 
arches.  In  demonstrating  his  method  of  treating  these  muscles  electrically 
the  various  groups  were  singled  out  and  made  to  contract  in  response  to 
faradic  stimulation,  so  as  to  show  clearly  the  accuracy  of  what  he  had  said, 
and  the  efficacy  of  the  treatment  in  certain  affections  of  the  foot.] 

The  treatment  is  applicable  to  the  preliminary  stages  of  flat  foot,  and  the 
after-treatment  of  those  more  advanced  cases  which  have  been  wrenched  and 
fixed  in  plaster  or  undergone  surgical  operation.  The  role  played  by  the 
flexors  of  the  toes  (especially  flexor  brevis  hallucis  and  flexor  brevis  digitorum) 
in  supporting  the  longitudinal  arch  of  the  foot  is  a  very  important  one, 
because  when  the  weight  of  the  body  is  thrown  forward  on  to  the  toes  with 
the  heel  off  the  ground  the  action  of  both  long  and  short  flexors  is  to  draw  the 
heel  towards  the  toes,  this  acting  as  a  bow-string  across  the  arch  from  heel  to 
toe.  For  this  reason  the  way  to  land  from  a  jump  is  to  have  the  whole  weight 
of  the  body  borne  between  the  balls  of  the  feet  and  the  ends  of  the  toes. 
When  patients  are  given  heel-raising  exercises  from  the  standing  position 
this  distribution  of  the  weight  should  be  carefully  taugl:t  by  telling  them  to 
grasp  the  floor  with  the  toes,  which  thus  become  the  fixed  point  from  which 
these  flexors  act.  Flexor  brevis  digitorum,  being  inserted  into  the  middle 
phalanges,  is  at  a  mechanical  disadvantage  in  bending  the  toes  when  compared 
with  flexor  longus,"  and  therefore  acts  more  strongly  as  an  arch  raiser.  The 
flexors  of  the  toes  should  be  used  to  assist  progression  in  walking  quickly 
or  running,  those  of  the  great  toe  being  of  special  importance.  If  these  points 
are  borne  in  mind  the  efficacy  of  the  treatment  will  be  clear.  Graduated 
contraction  of  any  of  the  intrinsic  muscles  can  be  obtained  at  will.  As  this 
ti'eatment  is  carried  out  and  the  active  electrode  is  placed  in  position  to 
stimulate  the  desired  group  of  muscles,  a  clear  view  is  obtained  of  the  action 
of  the  dorsal  interossei  in  raising  the  transverse  arcli  of  tlie  foot.  It  is  seen 
that  this  is  a  strong  action,  and  it  emphasizes  the  importance  of  these 
muscles.  As  the  core  of  the  coil  is  introduced  and  withdrawn,  the  transverse 
arch  is  seen  to  rise  and  fall  in  time  with  the  rise  and  fall  of  the  current, 
and  a  clear  mental  picture  can  be  formed  of  the  doi'sal  interossei  with  their 
bipennate  origins  drawing  the  metatarsal  bones  together.  To  describe  the 
action  of  one  of  these  muscles  suffices  to  explain  the  action  of  the  rest,  and  for 
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purposes  of  demonstration  we  will  consider  the  second  metatarsal  bone  as 
the  keystone  and  as  the  middle  line.  When  the  second  dorsal  interosseous 
muscle  contracts  it  performs  the  following  roles  in  the  order  given.  These 
roles  have  been  carefully  observed  during  electrical  stimulation  of  individual 
muscles,  and  then  of  the  group  as  a  whole. 

(1)  Feeble  contraction.     Abduction  of  first  phalanx  from  middle  line. 

(2)  Stronger  contraction.  Flexion  of  metatarsal-phalangeal  joint,  plus  the 
pull  on  the  extensor  tendon.  End  of  the  toe  brought  into  contact  with  the 
ground  (in  voluntary  movement  this  contact  is,  of  course,  strengthened  by  the 
flexors). 

(3)  Powerful  contraction.  The  fixed  points  from  which  the  muscle  acts 
are  now  (a)  the  second  metatarsal  bone  ;  (h)  the  insertion  of  the  tendon  into 
the  first  phalanx.  As  the  muscle  contracts  the  third  metatarsal  bone  is  drawn 
towards  the  second — i.e.,  towards  the  middle  line.  In  voluntary  movement 
the  second  metatarsal  is  fixed  by  the  opposition  of  the  fii'st  dorsal 
interosseous  muscle,  which  also  fixes  the  first  phalanx  of  the  second  toe, 
and  so  on. 

As  each  metatarsal  bone  is  drawn  towards  the  second  metatarsal  it  is 
pulled  into  a  plane  below  that  of  its  more  mesial  neighbour.  It  will  be  seen 
that  the  arch-raising  action  of  the  dorsal  interossei  is  very  powerful,  and  that 
these  muscles  must  be  regarded  as  of  great  importance.  Still  more  strongly 
is  the  impression  given  of  the  action  of  the  short  flexors  of  the  toes  in  raising 
the  longitudinal  arch,  while  the  toes,  acting  as  fixed  points,  press  the  bottom 
of  the  bath.  The  marked  action  of  abductor  hallucis  shows  how  it  can  still 
be  trained  to  assist  in  maintaining  an  improved  position  of  the  great  toe  when 
this  has  been  corrected  by  mechanical  means.  Tibialis  posticus  and  the  long 
toe  flexors  are  stimulated  individually,  and  are  each  seen  to  raise  the  longi- 
tudinal arch  in  turn. 

The  method  of  treatment  shown  is  strongly  to  be  recommended  as  a 
preliminary  to  voluntary  exercise.  It  is  a  waste  of  time  and  discouraging  to 
the  patient  to  begin  re-education  before  the  intrinsic  muscles  of  the  foot  are 
in  at  least  a  fair  state  of  nutrition.  I  regard  it  as  inseparable  from  the 
satisfactory  treatment  of  flat  foot  after  seeing  the  surprisingly  good  results  it 
has  yielded.  Often  it  is  difficult  or  impossible  to  re-develop  the  small 
muscles  by  voluntary  exercise  alone  ;  this  applies  especially  to  those  cases 
which  have  been  re-postured  by  surgical  means,  so  that  they  are  suddenly 
relaxed  after  a  long  period  of  over-stretching  with  its  accompanying  atony. 
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SUB-SECTION     OF     ORTHOP>EDICS. 

President  of    Sub-section — Mr.  E.  Laming   Evaxs,  C.B.E.,  F.K.C.S. 


DISCUSSION    ON     RECURRENT    OR    HABITUAL 
DISLOCATIONS.^ 

The  President  (Mr.  E.  Laming  Evans) 

said  that  before  commencing  to  discuss  the  question  of  recurrent  or  habitual 
dislocations,  it  was  necessary  to  define  what  was  included  in,  and  what  was 
excluded  from,  such  a  term. 

Recurrent  or  habitual  dislocation  was  a  condition  in  which  a  joint,  after  a 
dislocation,  had  been  reduced  and  had  remained  reduced,  offered  a  subnormal 
resistance  to  redislocation  and,  in  fact,  suffered  repeated  dislocations  by  slight 
force.  If  they  accepted  this  definition,  the  following  joints  were  the  subjects 
of  recurrent  dislocations :  (l)  Shoulder,  (2)  temporo-maxillary,  (3)  femoro- 
patellar,  (4)  hip.  In  these  joints,  the  articular  surfaces  were  normally  in 
contact ;  abnormally,  by  slight  force,  dislocations  habitually  recurred.  Other 
cases,  such  as  dislocations  of  the  knee-joint  in  rupture  of  the  crucial  ligaments, 
of  the  acromio-clavicular  and  sterno-clavicular  joints,  in  which,  though  reduc- 
tion might  have  been  performed,  the  joint  had  not  remained  reduced,  were, 
properly,  excluded  by  the  definition.  Again,  cases  of  gross  injury  to  the 
articular  surfaces  or  to  the  soft  parts  which  prevented  a  true  reduction  of  the 
original  dislocation,  and  in  which  the  normal  articular  surfaces  were  not 
usually  in  contact,  were  excluded.  Again,  a  case  of  subspinous  dislocation, 
in  which  failure  to  maintain  reduction,  was  due  to  rupture  of  the  subscapulai'is, 
was  excluded  by  reason  of  the  fact  that  recurrence  could  not  occur  in  a  joint 
which  was  habitually  dislocated. 

The  terms  "recurrent  dislocation"  and  "habitual  dislocation"  were 
accepted  as  synonymous  because  they  had  been  handed  down  from  traditional 
periods,  but  he  thought  the  term  "  habitual  redislocation  "  would  be  more 
accurate. 

Of  the  habitual  dislocations  that  of  the  shoulder-joint  was  by  far  the  most 
common.  This  was  partly  accounted  for  by  the  fact  that  50  per  cent,  of  all 
dislocations  occurred  at  the  shoulder,  partly  by  the  methods  of  reduction 
employed  by  unskilled  hands,  partly  by  the  defective  after-treatment 
employed  and  partly  by  the  normal  anatomical  structure  of  the  joint  and  of 
the  pathological  lesions  inflicted  by  the  initial  injury. 

Habitual  dislocations  might  be  due  to  osseous,  capsular,  ligamentous, 
tendinous  or  muscular  causes.  Fractures  of  tlie  liumeral  head,  or  of  the 
surgical  neck  with  subsequent  faulty  alignment  might  be  present.  Rupture  of 
the  capsular  ligament,  especially  round  the  glenoid  cavity,  might  lead  to  weak 
and  distensible  scar  tissue.     Ligaments  might  be  ])roken  and  repaired  in  an 

1  At  a  meeting  of  the  Sub-sectiou,  held  March  1,  1921. 
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elongated  condition.  Tendons  might  be  ruptured  and  fail  to  unite  to  any 
part  of  the  humeral  neck.  Eents  in  muscles  might  be  repaired  by  distensible 
scar  tissue.  Other  cases  might  be  attended  by  a  general  lack  of  tonicity  of 
ligament,  tendon  and  muscle  without  gross  anatomical  change.  It  was  obvious 
that  the  direction  of  the  dislocation  would  determine  the  orientation  of  the 
peri-articular  lesions. 

With  regard  to  the  treatment  of  a  condition  in  which  so  many  divers 
pathological  lesions  might  be  present,  it  was  obvious  that  many  methods  of 
treatment  must  be  employed.  The  prevention  of  recurrence  by  appropriate 
methods  of  reduction  and  after-treatment,  though  of  paramount  import,  was 
not  before  the  Sub-section  in  the  present  discussion.  The  following  methods 
of  treatment  to  prevent  redislocation  had  been  employed  : — 

(1)  Palliative,  by  appliances  of  various  materials  and  of  various  designs. 
They  aimed  at  limiting  the  joint  movement  in  all  or  in  various  directions. 

(2)  Physiological,  by  increasing  the  tone  of  muscle,  tendon  and  ligament. 

(3)  Eeefing  operations  upon  the  capsule  :  [a)  by  plication,  {h)  by  excision 
and  overlapping. 

(4)  Eepair  of  ruptured  tendons  and  musculo-tendinous  insertions. 

(5)  Muscle   transplantation. 

A  fair  trial  of  mechanical  support  and  physiological  toning  up  should  be 
given  in  all  cases  before  operative  measures  were  adopted.  Many  cases  had 
been  cured  by  these  means. 

Eeefing  operations  had  undoubtedly  been  followed  by  many  successes  and 
not  a  few  failures.  Some  of  these  failures  might  be  due  to  the  fact  that  the 
reef  was  described,  almost  invariably,  as  being  taken  from  the  part  of  the 
capsule  which  underlay  the  pectoro-deltoid  septum,  irrespective  of  the  site  of 
the  original  injury  in  the  capsule. 

Muscle  transplantation  had  been  performed  by  detaching  the  posterior 
fibres  of  the  deltoid,  passing  them  round  the  neck  of  the  humerus  and  fixing 
them  in  front,  so  that  they  offered  support  to  that  part  of  the  capsule  which 
was  weakened  both  in  subglenoid  and  subcoracoid  dislocations.  Opinions 
differed  with  regard  to  the  fate  of  the  transplanted  muscle.  Some  held 
that  it  retained  its  contractile  power,,  others  that  it  underwent  fibrous 
degeneration  and  acted  as  an  additional  extracapsular  ligament. 

The  following  case  was  an  illustration  of  a  muscle  transplant  for  an  habitual 
subcoracoid  dislocation  : — 

Major  W.  D.  G..  aged  41.  Left  shoulder  dislocated  in  1899  in  Fresh- 
men's match  at  Oxford.  Number  of  redislocations  :  1903-06,  six  times  ;  1915, 
in  Gallipoli,  eight  ;  1919,  ten  ;  1920,  commenced  for  no  reason  at  all,  three. 
Fii-st  seen  in  August,  1920.  The  left  shoulder  dislocated  very  easily  ;  the  act 
of  sneezing  would  produce  dislocation.  It  was  attended  with  much  pain,  and 
surgical  assistance  was  required  for  reduction.  The  dislocation  was  sub- 
coracoid. On  August  18,  1920,  Clairmont's  operation  was  performed.  By  an 
incision  extending  through  the  anterior  fibres  of  the  deltoid,  the  quadrilateral 
space  was  defined  by  incising  the  upper  fibres  of  the  insertions  of  the 
pectoralis  major  and  the  latissimus  dorsi.  By  a  second  incision  extending 
through  the  posterior  quarter  of  the  deltoid,  a  flap  of  this  muscle  was  freed, 
with  its  nerve  and  blood  supply.  If  the  muscle  were  separated  with  its 
tendinous  insertion,  it  would  be  found  sufficiently  long  to  pass  through  the 
quadrilateral  space,  and  be  fixed  to  the  cut  anterior  fibres  of  the  deltoid  in 
front.  If  more  than  a  quarter  of  the  deltoid  were  used  as  a  flap  its  bulk 
necessitated   an  undesirable  dilatation  of  the  quadrilateral  space.     Suflicient 
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dilatation  was  easily  procured  by  passing  forceps  from  the  anterior  to  the 
posterior  wound.  It  was  important  that  the  tension  on  the  transplanted  muscle 
flap  should  be  sufficient,  but  not  excessive.  The  shoulder  had  been  fixed 
for.  three  weeks  :  then  active  and  passive  movements  liad  been  employed  and 
slowly  increased  in  range. 

It  was  too  early  to  give  a  final  report  upon  this  case,  but  the  following 
account  written  by  the  patient  on  February  20,  1921,  six  months  after  the 
operation,  was  hopeful :  "  For  the  first  time  since  1914  I  have  been  able  to 
get  into  a  practice  scrum  and  show,  by  demonstration,  how  to  get  the  ball ;  so 
it  looks  as  if  the  shoulder  was  fairly  sound." 

The  patient  was  a  games  master  at  one  of  our  large  public  schools,  and  had 
given  them  an  opportunity,  by  his  presence  that  afternoon,  of  estimating  the 
present  stability  and  mobility  of  his  joint. 

At  the  moment  the  discussion  would  probably  centre  round  the  relative 
merits  of  reefing  and  muscle  transplantation  operations. 

Mr.  T.  H,  Openshaw 

showed  a  case  of  recurrent  dislocation  of  shoulder  (bilateral)  in  a  male,  a 
subject  of  epilepsy,  operated  upon  fifteen  years  ago.  The  right  shoulder  had 
been  "  out  "  fifty  times  and  the  left  thirty-five  times.  In  dealing  with  the  right 
shoulder  he  had  tried  injections  of  irritants — e.g.,  iodine,  carbolic,  &c.,  on  four 
occasions  ;  he  cut  thepectoralis  major  and  teres  major,  he  plicated  the  capsule, 
he  performed  an  arthrodesis,  all  of  which  gave  only  temporary,  if  any,  benefit. 
Finally  he  cut  the  subscapularis,  and  this  cui-ed  him.  On  the  left  side  he  did 
an  arthrodesis,  and  later  divided  the  subscapularis.  The  result  was  excellent, 
but  a  fall  produced  a  traumatic  dislocation,  and  the  recurrent  trouble  returned  ; 
he  had  the  shoulder  out  three  times  in  ten  days.  A  second  arthrodesis 
cured  him. 

He  had  operated  on  ten  other  cases  of  this  surt,  doing  nothing  but  dividing 
the  subscapularis,  and  all  had  been  successful,  and  he  knew  of  others  treated 
in  a  similar  manner  wuth  equal  success. 

Mr.  Alan  Todd 

said  that  about  a  year  ago  he  was  investigating  the  results  of  dislocation  of 
the  shoulder-joint,  and  amongst  the  patients  there  were  five  who  suffered  from 
recurring  dislocation  of  the  joint.  All  the  dislocations  occurred  in  youngish 
working  men,  and  all  were  attributed  directly  to  an  accident.  Each  of  these 
men  had  been  told  that  all  forms  of  treatment,  operative  or  non-operative,  were 
unsatisfactory,  and  that  as  the  condition  was  no  great  disability,  they  had 
better  leave  the  joints  alone.  Everyone  of  them,  however,  told  Mr.  Todd  that 
they  wished  an  operation  done,  because  the  state  of  their  shoulder  was  such 
as  to  cause  a  marked  depreciation  of  their  wage-earning  capacity  ;  dislocation 
was  constantly  occurring,  and  therefore  they  were  constantly  having  to  go 
into  hospital,  and  lose  time,  and  sometimes  a  job  also  ;  whilst  no  employer 
would  "  take  on  "  a  man  whom  he  knew  to  be  suffering  from  a  disability  of 
this  kind.  Previous  methods  of  treating  these  cases  had  undoubtedly  been 
tedious  and  more  or  less  unsatisfactory,  but  in  Clairmont's  operation  they  had 
a  safe  and  sure  method  of  ti'eating  them,  and  the  profession  generally  would 
welcome  this  method  as  a  great  advance,  as  soon  as  it  became  sufficiently 
widely  known. 
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It  had  been  said  that  in  making  the  posterior  incision,  to  free  the  deltoid 
transplant,  they  must  necessarily  sever  the  nerve  to  the  posterior  fibres,  and 
thus  deprive  it  of  its  function  as  a  piece  of  live  muscle.  That  was  not  so, 
as  anyone  could  see  who  would  take  the  trouble,  as  he  had  done,  to  dissect  it 
out  carefully  in  the  Anatomy  Department.  In  stripping  up  the  skin  and*  fat 
from  the  fascia  over  the  back  of  the  deltoid,  they  could  always  clearly  see  the 
cutaneous  branch  of  the  circumflex  nerve,  standing  out  as  a  sort  of  prominent 
white  cord,  running  between  the  deep  and  the  superficial  tissues  ;  it  was  easy 
to  trace  this  down  to  the  main  trunk  of  the  nerve,  which  would  be  found  to  run 
right  underneath  the  deltoid  muscle,  and  then  to  break  up ;  it  sent  a  distinct 
branch  backwards  to  the  posterior  fibres  of  the  muscle,  and  this  branch  ran 
rather  upwards,  accompanied  by  an  arterial  twig  ;  having  seen  this  branch,  it 
was  perfectly  easy  to  avoid  it,  and  to  keep  the  muscle-transplant  both  in- 
nervated and  vasculariiied.  Furthermore,  it  was  not  necessary,  in  any  case, 
to  take  the  posterior  incision  very  high  up ;  if  a  4  in.  incision  were  made 
with  the  lower  end  at  the  level  of  the  deltoid  insertion,  that  gave  a  flap 
amply  long  enough  to  be  brought  right  round  to  the  front,  and  there  be 
sutured  firmly.  There  was  no  need  to  go  anywhere  near  the  acromion,  and 
it  was  hardly  necessary  even  to  approach  the  level  of  the  circumflex  nerve, 
provided  that  the  muscle-fibres  were  freely  separated  from  the  adjacent  parts. 
This  separation,  incidentally,  should  be  by  blunt-dissection,  or  by  tearing 
apart,  and  not  by  cutting,  thus  also  ensuring  the  safety  of  the  nerve-supply. 

In  regard  to  after-treatment,  he  suggested  that  if  the  arm  were  supported 
on  a  shoulder-abduction  splint,  at  right  angles,  the  restoration  of  volun- 
tary abduction  would  be  found  much  easier,  and  the  length  of  the  con- 
valescence about  halved. "^ 

Technically,  the  operation  was  not  difficult,  and  it  was  certainly  a  great 
deal  easier  than  pleating.  It  was  all  very  well  to  talk  about  pleating  the 
capsule,  but  it  was  a  very  difficult  thing  to  do  ;  the  capsule  in  these  cases  was 
not  a  thick,  redundant  structure,  as  they  might  imagine,  but  a  very  thin  one 
indeed,  as  a  general  rule  ;  there  was  no  localized  bulge  or  tear,  but  the  whole 
thing  was  simply  membranous,  and  slightly  too  big  for  the  head  of  the  bone. 
It  was  almost  a  physical  impossibility,  as  a  rule,  to  get  on  stout  artery-forceps,, 
and  lift  up  a  fold,  for  the  capsule  promptly  tore  if  they  tried  ;  moreover,  even 
if  it  were  possible,  pleating  would  not  be  of  much  use,  because  the  capsule  was 
such  a  thin  membrane  that  it  certainly  could  not  do  much  to  prevent  a  dis- 
location occurring.  Clairmont's  operation,  on  the  other  hand,  had  been  most 
successful,  in  everybody's  experience.  In  his  last  case,  that  of  a  French 
governess,  dislocation  had  occurred  on  countless  occasions  (twenty-two  times, 
in  a  month,  before  she  came  imder  treatment  !)  and,  as  in  the  President's 
case,  it  was  induced  by  sneezing.  Mr.  Todd  did  Clairmont's  operation,  and 
she  had  not  had  a  dislocation  since,  though  she  was  back  at  her  ordinary 
work.  She  last  wrote  to  him  four  months  ago  ;  he  had  not  heard  from  her 
since. 

Mr.  W.  EowLEY  Bristow 

showed  a  case  of  recurrent  dislocation  of  shoulder-joints,  right  and  left. 
History  :  Since  joining  the  Army  had  sufl"ered  from  fits  and  the  shoulders  often 
dislocated  during  the  fits,  but  at  other  times  as  well.  Patient  stated  that  each 
shoulder  had  dislocated  some  fifteen   or  sixteen  times.     The  dislocation  had 

1  Practitioner,  March,  1920. 
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always  been  reduced  by  a  doctor,  but  without  anaesthesia  as  the  patient  pre- 
ferred to  put  up  with  the  pain,  rather  than  have  an  anaesthetic.  Had  been 
unable  to  play  cricket  in  1918  and  1919  because  "  the  arm  came  out  "  if  hebowled. 
Operation  (Clairmont-Erhch)  :  Eight,  August  28,  1918  ;  left,  November  6,  1918. 
State,  February  10,  1921  :  Eight  shoulder  perfect.  Played  cricket  and  on  an 
occasion  bowled  thirty-four  overs  in  one  game  with  no  bad  results.  Left 
shoulder  had  "  dislocated  again  "  some  five  or  six  times.  On  the  first  occasion 
had  been  reduced  by  a  doctor  Ijut  since  then  "  got  it  in  for  himself."  Felt  as 
if  it  "  came  partly  out  "  but  not  right  out,  and  pain  was  not  so  severe  as  formerly, 

Mr.  A.  W.  Sheen 

showed  a  case  of  recurrent  dislocation  of  the  left  shoulder.  B.  T.,  male,  aged 
43.  In  June,  1915,  dislocated  left  shoulder  by  falling  off  a  lorry.  Put  in 
under  an  anaesthetic  and  arm  fixed  for  some  time.  Been  '  out ''  nineteen  times 
since  ;  last  in  January,  1920.  Had  anaesthetic  for  reduction  seven  times.  Had 
been  "  out "  while  sneezing  and  been  pulled  in  by  an  orderly.  When  first  seen 
eight  months  ago,  movements  were  restricted,  arm  not  being  raised  further  than 
a  right  angle.  Had  been  treated  by  physical  methods  and  now  had  a  strong 
arm  with  full  movement.  There  was  soft  grating  in  the  joint  and  the  X-ray 
showed  irregularity  in  region  of  greater  tuberosity.  It  was  a  matter  for  dis- 
cussion as  to  whether  this  patient  should  be  operated  on  or  not.  The  case 
showed  the  benefit  of  physico-therapeutics  and  there  had  been  no  dislocation 
for  over  fourteen  months. 


DISCUSSION    ON    RECURRENT    DISLOCATION    OF 

PATELLA.^ 

Mr.    W.   EowLEY   Bristow 

said  that  recurrent  dislocation  of  the  patella  was  among  the  more  uncommon 
lesions  of  the  knee-joint,  and  when  this  condition  was  met  with  it  was  usual  for 
the  patella  to  be  dislocated  to  the  outer  side.  Two  cases  had  come  under  his  care 
rather  more  than  a  year  ago.  Both  patients  were  males  aged  between  20  and 
30.  Neither  presented  signs  of  knock-knee.  There  was  of  necessity  marked 
quadriceps  insufficiency  in  the  case  in  which  the  dislocation  was  persistent.  The 
ligamentum  patella  did  not  seem  to  be  elongated  in  either  case. 

Knock-knee — elongation  of  ligamentum  patellae  and  quadriceps  insufficiency 
were  given  as  the  causes  of  this  condition  by  Eisendrath  in  '  Keen's  Surgery," 
and  by  Goldthwait. 

Goldthwait  had  published  a  paper  on  this  subject  in  the  Boston  Medical  and 
Surgical  Journal  (1904)  and  quoted  eleven  cases. 

Whilst  unquestionably  the  line  of  pull  of  the  quadriceps  was  of  importance, 
the  three  causative  factors  mentioned  did  not  seem  to  him  fully  to  explain  the 
occurrence  of  the  lesion. 

Knock-knee  and  quadriceps  insufficiency  were  both  exceedingly  common, 
but  comparatively  few  cases  of  recurrent  dislocation  of  patella  were  seen. 

Elongation  of  the  ligamentum  patellar  was  surely  uncommon.  In  two 
cases  in  which  he  had  reconstructed  a  ligamentum  patellae  from  deep  fascia, 

^  At  a  meeting  of  tlie  Sub-section,  held  Marcli  1,  1921. 
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following  a  rupture  of  this  ligament,  or  rather  a  tearing  off  of  the  ligament  from 
its  patellar  attachment,  the  newly  constituted  ligament  was  rather  too  long.  In 
neither  case  did  this  inconvenience  the  patient  to  any  great  extent  and  certainly 
the  patella  never  gave  trouble.  He  would  suggest  that  the  disabihty  they  were 
considering  was  due  to  anatomical  causes,  and  that  the  ridge  on  the  external 
condyle  of  the  femur  was  at  fault.  If  this  ridge  formed  an  insufficient  buttress, 
the  patella  was  liable  to  slip  too  far  outwards  when  pulled  up  by  the  quadriceps. 
Insufiiciency  of  the  vastus  internus  which  normally  corrected  the  tendency  to 
outward  puU  of  the  rectus  and  external  vastus,  or  alteration  in  the  line  of  the 
limb,  as  in  genu  valgum,  were  accessory  factors.  Goldthwait  described  the 
condition  as  peculiar  to  young  girls  and  women.  Both  his  (Mr.  Bristow's) 
cases  were  in  adult  males. 

The  Treatment- — For  the  simplest  cases  a  knee-truss,  or  redevelopment  of 
the  internal  vastus,  should  be  tried  and  might  suffice.  There  must  be  border- 
line cases,  and  it  was  not  straining  the  theory  of  causation  which  he  put 
forward  to  imagine  that  the  additional  pull  of  a  strong  internal  vastus  might 
correct  the  tendency  to  outward  displacement.  A  moderate  ridge  of  the  condyle 
and  a  good  vastus  might  suffice  when  a  moderate  ridge  and  a  poor  vastus  would 
fail  to  prevent  the  patella  riding  out  too  far.  If  palliative  treatment  failed  and 
operation  was  resorted  to,  what  should  be  done  V 

(1)  If  knock-knee  was  present  it  should  be  corrected.  Neither  of  his  cases 
showed  this  deformity  and  it  had  been  noticed  only  once  in  Goldthwait's 
eleven  cases.     It  was  therefore  probably  hardly  as  common  as  was  supposed. 

(2)  Pleating  of  the  Capsule  on  the  Inner  Side. — He  had  no  personal 
experience  of  this,  but  it  seemed  bound  to  fail.  The  laxity  of  the  capsule 
would  appear  to  be  secondary,  and  if  pleated  they  would  expect  it  again  to 
stretch.  This  had  occurred  in  the  three  cases  in  w-hich  Goldthwait  did  this 
operation.     All  three  relapsed. 

(3)  Shortening  the  Quadriceps. — Tubby  described  the  operation  :  a  trans- 
verse incision  2  in.  above  the  patella,  and  a  pleat  o  to  1  in.  deep  was 
taken  up  in  the  muscle  and  tendon  of  the  extensor.  Tubby  was  apparently 
satisfied  with  the  result  of  this  operation.  Goldthwait  reported  one  case : 
this  one  case  relapsed.  He  (Mr.  Bristow)  had  again  no  personal  experience 
of  the  operation,  which  did  not  appeal  to  him  as  a  rational  procedure  and 
appeared  to  be  unsound,  since  it  treated  an  effect  of,  and  not  the  cause  of, 
the  condition. 

(4)  Alteration  of  the  Line  of  Pull  of  the  Quadriceps  by  Transplanting 
one-half  or  all  of  the  Patella  Tendon  to  the  Inner  Side. — He  did  not  wish 
to  make  any  claim  to  originality  and  was  quite  prepared  to  hear  that  that 
procedure  which  he  adopted  as  an  addition  to  the  transplant  was  not  new, 
although  personally  he  had  not  come  across  any  mention  of  it  before.  By  his 
method,  the  whole  tubercle  had  been  transplanted  well  to  the  inner  side,  and 
fixed  to  a  newly  prepared  bed  on  the  inner  surface  of  the  tibia.  Next,  an  osteo- 
tome had  been  driven  into  the  femur  immediately  behind  the  external  ridge  of 
the  outer  condyle,  levering  this  forward  and  so  making  it  more  prominent. 
A  small  wedge  of  bone  had  been  removed  from  the  tibia,  from  the  original 
site  of  the  tubercle,  this  site  being  already  bare.  This  bone  had  been  driven 
into  the  gap  in  the  femur,  firmly  wedging  the  outer  condyle  forward,  and 
fixing  it  into  the  position  into  which  it  had  already  been  levered  by  the  osteo- 
tome. The  limb  had  been  immobilized  in  full  extension  for  five  to  six  weeks, 
after  which  the  patient  was  treated  by  physical  means  and  encouraged  to  use 
the  limb. 
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The  case  of  old  unreduced  dislocation  had  yielded  a  good  functional  result. 
When  he  had  last  seen  the  patient  there  was  some  tenderness  on  pressure 
over  the  newly  raised  condyle,  but  no  recurrence  of  the  disability.  He  was 
walking  well  and  was  at  work.  In  order  to  reduce  the  dislocation  in  this  case, 
the  capsule  had  been  slit  up  on  the  outer  side  of  the  patella,  and  left  open. 
No  plication  of  the  inner  part  of  the  capsule  had  been  performed. 

Both  cases  had  been  dealt  with  similarly,  and  neither  had  had  any  relapse. 
It  was  now  about  a  year  since  operation. 

He  would  suggest  that  transplantation  of  the  tubercle  with  the  tendon 
attached  was  a  better  procedure  than  transplanting  the  tendon  alone,  the 
union  of  bone  to  bone  being  better  able  to  combat  strain.  He  w^ould  further 
suggest  that  the  bringing  forward  of  the  external  ridge  in  the  outer  condyle 
was  a  rational  surgical  procedure,  and  only  added  a  few  minutes  to  the  time 
of  operation,  even  when  a  small  bone-graft  was  driven  into  the  femur. 

Case  I :  Becurrent  Dislocation  of  Patella  of  Left  Knee. — Pensioner  A.  L. 
History  :  In  1915  left  patella  dislocated  to  outer  side  by  direct  violence — 
kick  from  horse.  Since  then  dislocation  recurred  on  four  or  five  occasions. 
Sometimes  the  patient  was  able  to  reduce  dislocation  ;  on  other  occasions 
a  friend  did  it  for  him.  Operation,  February  5,  1920  :  Tubercle  transplanted 
to  inner  surface  of  tibia  and  sutured  to  bone  in  new  position.  External  ridge 
on  external  condyle  of  femur  levered  forward,  by  driving  osteotome  in 
behind  it.  The  space  thus  formed  filled  in  by  small  bone  graft  taken  from 
tibia.  Capsule  of  joint  split  longitudinally  on  outer  side.  Synovial  membrane 
not  opened.  State  of  patient,  February  10,  1921  :  Working  at  Ministry  of 
Pensions  as  clerk.  Patella  had  not  dislocated  again,  and  there  was  full  range 
of  movement  at  knee-joint.  Quadriceps  still  weak,  but  there  had  been  very 
great  wasting  before  operation  in  1920.  There  was  tenderness  on  pressure 
over  transplanted  tubercle. 

Case  II :  Dislocation  of  Left  Patella. — Pensioner  W.  J.  H.  History:  In 
March,  1917,  jumping  over  trenches,  patella  dislocated  to  outer  side  and  after 
that  never  able  to  straighten  knee.  Walked  with  flexed  knee,  wuth  the 
dislocation  unreduced  for  over  two  years.  Operation,  January  22,  1920  : 
Tubercle  transplanted  well  to  inner  side.  Bone  drilled  and  tubercle  fastened 
into  new  position.  As  capsule  on  outer  side  was  contracted  it  was  slit 
vertically  and  left  open.  Outer  ridge  on  external  condyle  of  femur  levered 
forward  with  osteotome  and  small  portion  of  bone  removed  from  tibia  wedged 
into  the  gap  then  formed.  x'Vfter-treatment :  Immobilized  in  full  extension 
for  six  weeks  in  a  Thomas's  splint.  Physical  treatment  for  some  months. 
Bicycle  riding :  The  patient  considered  that  this  exercise  "  did  more  good  than 
anything."  State  of  patient,  February  10,  1921 :  Movement  from  full  extension 
to  about  80'^.  Was  walking  well.  Knee  still  tender  if  knocked,  but  gave 
no  trouble. 

A  cast  taken  before  operation  was  shown. 

Mr.  0.  L.  Addison 

showed  a  case  of  recurrent  dislocation  of  left  patella.  W.  G.,  male,  aged  7. 
Admitted  to  Hospital  for  Sick  Children,  Great  Ormond  Street,  January  7, 
1918  ;  discharged  January  28.  History  :  Loose  kneecap  for  about  two  years. 
Mother  had  noticed  that  he  fell  down  when  walking.  Condition  first  observed 
three  months  after  fall  downstairs.  Was  in  plaster  for  six  months.  Examina- 
tion :   Well  developed  muscular  boy  ;  leg  perfectly  straight,  great  wasting  of 
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vastus  internus  ;  on  bending  knee  about  35",  complete  dislocation  of  patella  to 
outer  side  of  external  condyle.  Diagnosis  :  ?  poliomyelitis  affecting  mainly 
vastus  internus.  Operation  :  A  large  reef  taken  up  on  inner  side  of  capsule. 
Gracilis  tendon  divided  at  insertion,  drawn  taut  through  the  split  infrapatellar 
tendon  and  sewn  in  position.  Apparatus  limiting  flexion  had  been  worn  about 
six  months  after  operation.     There  had  been  no  relapse  since  operation. 

Mr.  Alan  Todd 

showed  a  case  of  recurrent  bilateral  dislocation  of  patella.  Miss  E.  S.  M., 
aged  37,  school-teacher.  Seen  on  February  19,  1921.  History  :  No  recollec- 
tion of  any  trouble  with  knees  before  the  age  of  10,  when  she  fell  whilst 
skipping ;  patient  believed  that  she  had  then  dislocated  the  left  patella.  The 
dislocation  had  recurred  from  time  to  time,  but  she  could  do  most  things, 
except  run  or  jump,  till  she  was  aged  20,  being  able  to  get  about  quite  well, 
but  being  liable  to  fall.  Each  "  attack  "  had  been  followed  by  some  degree  of 
synovitis,  and  as  she  grew  older  the  synovitis  became  more  persistent. 
Sometimes  it  had  taken  a  fortnight  or  so  to  clear  away.  At  this  time  a 
knee-cage  of  the  Howard  Marsh  type  had  been  suggested,  and  she  wore  one 
for  fifteen  years.  Eventually,  this  appliance  not  proving  entirely  satisfactory, 
she  had  given  it  up,  and  she  was  now  wearing  instead  some  home-made  metal 
pads,  rather  like  Hawksley  knee-trusses,  bandaged  on.  The  right  knee  had 
become  troublesome  also,  special  difBculty  being  experienced  from  its  knack  of 
luxating  just  as  she  began  coming  downstairs.  Rather  more  than  two  years 
previously,  she  had  experienced  a  severe  fall,  whilst  coming  downstairs,  and 
the  left  tibia  had  protruded  on  the  inner  aspect  of  the  knee-joint,  and  had 
been  pushed  back  with  a  click.  Stiffness  and  pain  had  lasted  for  over  six 
weeks  afterwards,  and  she  stated  that  she  had  felt  as  if  the  "  leaders  "  at  the 
back  of  the  joint  had  been  "snapping"  ever  since.  The  left  knee  was  liable, 
she  said,  to  become  suddenly  fixed,  from  this  cause,  when  she  was  walking  ;  it 
always  became  fixed  in  a  position  of  slight  flexion,  and  remained  painful  till 
it  was  reduced.  There  w^as  never  any  synovitis  of  the  knee,  however,  after 
these  attacks  of  "  fixation."     There  was  no  knock-knee. 

Condition  on  examination  :  Both  patellae  could  be  easily  pushed  right  over 
the  outer  edge  of  the  femoral  condyles  ;  alternatively,  as  the  patient  bent  her 
knees,  the  patellae  could  be  seen  and  felt  to  luxate  somewhat  outwards,  and, 
as  she  said,  it  took  a  very  considerable  muscular  resistance  to  prevent  this 
happening.  However  tightly  she  strapped  the  knee-cage  it  failed  to  prevent 
it.  Recently,  she  had  even  tried  bandaging  a  large  stone  alongside  the  patella, 
to  try  to  secure  it,  but  in  vain. 

Operation  advised. 

The  President  (Mr.  E.  Laming  Evans) 

showed  a  case  of  recurrent  dislocation  of  the  patella.  Sergeant  L.  G.  C. 
"  Knocking "  injury  to  right  knee  in  France,  September,  1917,  followed 
by  synovitis  and  by  slipping  of  patella  outwards.  The  synovitis  had 
cleared  up  but  the  slipping  persisted.  The  patella  slipped  outwards, 
over  the  edge  of  the  articular  surface  on  the  external  condyle ;  the 
slipping  commenced  when  the  knee  was  flexed  30°  to  40°,  was  at  first 
gradual  but  when  flexion  reached  60°  the  patella  suddenly  jumped  spas- 
modically to  one  side.     The  reverse  phenomenon  w^as  seen  when  extension 
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was  carried  out  from  the  position  of  flexion.  Operation,  May,  1920  :  By  a  long 
outwardly  curved  incision  from  3  in.  above  patella  to  2  in.  below  tubercle  of 
tibia,  patella  and  ligamentum  patellae  and  the  tubercle  of  the  tibia  had  been  fully 
exposed.  The  aponeurosis  of  the  vastus  externus  and  capsule  had  been  divided 
laterally  to  the  patella.  One  melon-seed  body  removed  from  the  joint.  Tubercle 
of  tibia  gouged  by  broad  shallow  instrument  from  tibia  without  fracture. 
With  the  same  gouge  a  groove  had  been  excavated  on  inner  surface  of  tibia 
into  which  tubercle  of  tibia  fitted  exactly.  It  was  fixed  by  forty-day  catgut. 
Edges  of  capsule  sutured  and  skin  flap  replaced.  Leg  fixed  by  plaster  of 
Paris  for  four  weeks  in  full  extension.  Massage  and  exercises  employed  for 
re-establishing  flexion  gradually.  No  recurrence  had  occurred ;  flexion  and 
extension  free,  full  and  smootli  from  180°  to  80^. 

Two  photographs  before  operation  and  a  series  of  X-rays  were  shown. 

Mr.  H.  A.  T.  Fairbank 

said  he  liad  operated  on  three  such  knees.  He  transplanted  the  tibial  tubercle 
and  overlapped  the  capsule  on  the  inner  side.  In  transplanting  the  tubercle 
he  carried  the  incisions  in  the  periosteum  on  either  side  of  it  down  along 
the  skin,  and  raised  a  strip  of  periosteum  with  the  tubercle.  This  strip  being 
left  attached  below,  the  continuity  of  the  insertion  of  the  quadriceps  into  the 
tibia  was  unbroken.  In  a  child  with  habitual  dislocation  dating  from  birth, 
although  there  was  no  genu  valgum  when  the  knees  were  extended,  there  w^as 
definite  valgum  when  the  knees  were  flexed.  Macewen's  osteotomy  was 
performed  as  well  as  the  operation  on  the  joint,  and  the  result  in  both  legs 
was  entirely  satisfactory  when  seen  two  and  a  half  years  later. 
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Three    Cases    of    Fistula    treated    by    Excision    and    Primary 

Suture/ 

By  Sir  C.  Gordox  Watson,  K.B.E.,  C.M.G.,  F.K.C.S. 

The  cases  shown  are  three  out  of  nine  cases  treated  in  a  similar  manner 
during  the  past  two  years  at  St.  Mark's  Hospital.  One  of  the  cases  shown 
has  been  a  semi-horseshoe  posterior  fistula.  The  average  stay  of  these 
nine  patients  in  hospital  was  three  weeks  and  three  days.  The  average  stay 
of  all  cases  of  fistula  treated  by  the  ordinary  method  during  the  past  two  years 
has  been  six  and  a  half  weeks.  Of  the  nine  cases  all  except  one  healed 
successfully  by  first  intention.  One  case  broke  down  in  part  but  healed  well 
by  granulation.  Three  out  of  the  nine  were  treated  with  a  smear  of  B.I. P.P. 
before  suture.  One  case  was  proved  to  be  tuberculous  but  healed  in  three 
and  a  half  weeks. 

With  the  experience  of  excision  and  suture  of  wounds  during  the  War, 
I  am  now  endeavouring  to  shorten  the  period  of  healing  of  simple  cases  of 
fistulae.  I  quite  realize  that  in  the  past  this  method  has  been  abandoned 
as  unsatisfactory  but  I  think  that  under  improved  methods  of  technique,  if  the 
cases  be  selected  with  care,  a  distinct  advance  can  be  secured.  Not  only 
is  time  saved,  but  a  good  deal  of  discomfort  and  inconvenience  prevented  by 
avoiding  daily  dressings.  I  would  emphasize  the  point  that  the  fistulous  tract 
was  excised  entire  and  only  adjacent  healthy  tissue  cut  into.  No  sutures 
were  passed  through  the  mucosa.  The  entire  tract  was  closed  by  passing  deep 
silkworm  gut  sutures  beneath  the  area  of  excision  and  the  wound  area  kept 
dry   afterwards  w^ith  picric  acid. 

DISCUSSION. 

Mr.  SwiNFORD  Edwards  said  that  whilst  admitting  that  Sir  Charles  Gordon  Watson 
had  obtained  excellent  results  in  the  cases  he  had  brought  forward,  he  felt  that  the 
risk  of  failure  was  not  counterbalanced  by  the  slight  curtailment  in  the  period  of 
convalescence.  Only  simple  straight  fistuke  were  suitable  for  innnediate  suture  and 
they  all  knew  what  imiformly  successful  results  were  obtained  in  these  cases  by 
the  open  method.  Union  by  first  intention  was  somewhat  difficult  to  obtain  in  the 
neighbourhood  of  the  anus.  The  outward  wound  miglit  break  down  or  a  stitch  abscess 
might  form  necessitating  a  further  operation. 

Mr.  LOCKHART-MUMMERY  said  that  Sir  Charles  Gordon  Watson's  results  were 
excellent.  Mr.  Swinford  Edwards  had,  he  thought,  missed  the  chief  point  with  regard 
to  the  suturing  of  fistulae,  namely,  that  it  was  necessary  to  start  by  getting  rid  of  the 
fistula  hy  cutting  out  the  whole  of  the  fibrous  tissue  ;  one  had  then  simply  to  deal  with 

'  At  a  meeting  of  tlie  Sub-section,  held  February  9,  1921. 
Ju— S  1     * 
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the  large  w  omid.  ^\  hich  was  siitiii'ed  up  so  as  to  bring  its  walls  into  contact.  There  was 
nothing  very  new  in  the  suturing  of  fistulge  ;  Mr.  Lockhart- Mummery  said  that  he 
himself  had  done  a  considerable  number,  but  that  they  were  done  in  the  pre-war  period. 
He  gave  the  method  up.  not  because  there  were  no  successes,  but  because  there  were  too 
inanj'  failures.  However,  with  the  experience  gained  of  the  secondary-  suture  of  wounds 
during  the  ^^'ar.  and  of  their  better  knowledge  of  antiseptics,  it  seemed  well  %\orth  while 
again  attempting  the  suture  of  fistulie.  It  was  a  question  -worth  investigation  whether 
direct  innuediate  suture,  the  method  adopted  by  Sir  Charles  Gordon  Watson,  was 
the  best,  or  whether  better  results  would  not  be  obtained  by  secondaiy  suture. 
Mr.  Lockliart-Miuumery  hoped  that  other  surgeons  would  try  the  method  and  report 
them  to  the  Sub-section  ;  he  certainlv  intended  to  do  this  himself. 


Results   of  an   Experimental  and   Histological   Investigation 
into   Seventy-five  Cases  of  Rectal   Fistulas. 

By  AY.  B.  Gabriel,  M.S. 

This  investigation  was  undertaken  with  the  object  of  ascertaining  what 
percentage  of  rectal  fistulae  was  tuljerculous,  the  proof  required  being  the 
definite  demonstration  or  isolation  of  the  tubercle  bacillus.  The  diagnosis  of 
a  fistula  being  tuberculous  made  on  clinical  grounds  alone  or  on  account  of 
the  presence  of  giant  cells  in  sections  of  the  granulation  tissue  is,  I  think, 
unsatisfactory  and  inconclusive,  and  in  carrying  out  this  work  m>'  object  has 
been  to  show  clearly  that  the  tubercle  bacillus  was  present  in  the  lesion. 
The  cases  investigated  have  not  been  picked  in  any  way  ;  they  were  taken  in 
succession  as  admitted  into  St.  Mark's  Hospital  for  operation,  cases  of  peri- 
anal abscess  being  included  in  the  series  also. 

Method  of  Ixvestigatiox. 

At  first  I  examined  the  discharge  from  a  number  of  cases,  staining  films  by 
the  Ziehl-Neelsen  method.  Although  it  is  stated  in  books  that  tubercle  bacilli 
are  found  in  the  discharge  from  tuberculous  fistulae,  it  was  soon  evident  to  me 
that  this  was  a  most  unlikeh-  way  of  finding  the  bacilli  and  I  al)andoned  it. 
These  cases  are  not  included  in  this  series.  I  then  proceeded  to  carr\  out  the 
following  two  main  methods  of  examination  : — 

(1)  By  inoculation  experiments. 

(2)  By  histological  methods. 

(l)  The  inoculation  of  guinea-jDigs  with  material  from  the  fistuhe  has  been 
done  in  thirty  of  the  seventy-five  cases.  At  operation  a  sterile  receiver  was 
used  to  collect  any  discharge  or  scraping  from  the  fistula  and  as  much 
granulation  tissue  as  could  be  excised  :  this  was  cut  up  into  small  pieces  with 
sterile  instruments  as  soon  afterwards  as  possible,  and  all  the  material — pus, 
scrapings,  and  granulation  tissue — was  then  treated  with  antiformin.  The 
antiformin  macerates  the  tissue,  and  destro>s  all  pyogenic  organisms,  but 
leaves  tubercle  bacilli  intact  and  viable  unless  the  exposure  is  too  long ; 
three  hours  is  the  maximum,  but  a  much  shorter  period  is  sufficient  and 
advisable.  For  the  last  fifteen  experiments  I  used  a  modification  described 
]j\-  "Wilson  [IJ .  The  material  is  thoroughly  ground  up  in  a  sterile  mortar 
with  fine  quartz  sand,  which  reduces  the  tissue  to  a  ver\-  fine  state  of 
sub-division  :  the  whole  is  then  washed  with  10  to  20  c.c.  of  sterile  normal 
saline  solution  into  a  large  test-tube.    The  sand  and  larger  particles  sink  to  the 
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bottom,  and  the  supernatant  fluid,  which  contains  the  tubercle  bacilli,  if 
present,  in  suspension,  is  decanted  ott' ;  to  this  an  equal  volume  of  15  per  cent, 
antiformin  is  added  and  allowed  to  act  for  five  minutes  with  constant  shaking 
or  stirring.  The  solution  is  finally  centrifuged,  and  the  deposit  is  washed  with 
saline  solution  and  centrifuged  alternately  for  half  an  hour.  The  residue  is 
injected  into  the  abdominal  wall  of  a  guinea-pig.  After  inoculation  the  animal 
is  kept  alive  for  at  least  six  weeks,  and  is  then  killed  and  examined.  In  the 
infected  cases  direct  films  were  made  of  any  caseous  nodules  found,  and 
sections  prepared  of  the  spleen  or  other  organs  involved. 

I  should  add  that  in  each  of  these  thirty  cases  I  examined  a  film  of  the 
finished  antiformin  deposit  before  it  was  injected,  and  in  no  case  did  I  find 
any  tubercle  bacilli  in  the  films.  That  the  bacilli  must  have  been  present  was 
shown  by  the  result  of  the  inoculations.  This  affords  an  idea  of  their  relative 
scarcity  in  the  tissues,  which  accounts  for  the  extreme  difficulty  in  finding 
them  in  sections. 

(2)  Histological  examination  has  been  carried  out  in  all  of  these  seventy- 
five  cases.  Portions  of  granulation  tissue  were  excised  from  the  fistulge  at 
operation,  fixed  in  5  per  cent,  formalin  in  saline  for  twelve  hours,  and 
embedded  in  paraffin  and  cut  in  the  ordinar>  way.  Some  sections  were 
stained  with  haematoxylin  and  eosin,  and  examined  for  giant  cell  systems  ; 
others,  cut  slightly  thicker,  were  stained  by  a  modified  Ziehl-Neelsen  method 
and  searched  for  tubercle  bacilli.  Perhaps  I  might  sa>-  a  word  with  regard  to 
this.  The  sections  have  an  evil  habit  of  floating  ofi'  the  slide  after  the 
decolorization  with  acid,  and  another  trouble  which  I  have  found  is  that  the 
counter-stain  with  methylene  blue  occasionally  fades  after  a  time ;  this  I 
believe  is  due  to  incomplete  wasting.  I  finally  adopted  the  procedure  advocated 
by  Stitt  [2].  The  carbol-fuchsin  is  applied  in  the  cold  for  half  an  hour;  the 
stain  is  then  poured  off,  and  the  decolorization  done  with  3  i^er  cent.  HCl  in 
50  per  cent,  alcohol,  which  takes  about  half  a  minute.  The  acid-alcohol  is  next 
diluted  down  with  water  and  the  section  is  very  thoroughly  washed  with 
water  to  remove  all  traces  of  acid.  The  section  is  counter-stained  with 
methylene  blue  and  mounted  in  balsam,  a  No.  1  coverslip  being  used.  It  is 
advisable  to  cut  and  stain  at  least  a  dozen  serial  sections,  and  if  the 
tissue  looks  suspicious  it  may  be  necessary  to  examine  an  indefinite  number 
more. 

For  searching  sections  for  tubercle  bacilli  I  find  that  the  easiest  plan  is  to 
use  a  one-sixth  objective  and  a  x8  eyepiece  ;  the  bacilli  can  be  seen  quite  well 
after  some  practice,  and  the  area  of  the  section  is  covered  more  quickly  than 
by  using  a  one-twelfth  oil-immersion  lens  from  the  beginning. 

Eesults. 

The  results  fall  into  two  groups  :  (I)  Thirty  cases  investigated  by  inocula- 
tion experiments  and  by  examination  of  sections ;  (II)  Forty-five  cases 
investigated  by  means  of  sections  onl\ . 

Gro^ip  I. — Six  of  the  thirty  inoculations  gave  positive  results,  i.e.,  20  per 
cent.  Dr.  Thornton  of  the  Middlesex  Hospital  ver>  kindh-  did  this  part  of 
the  work  for  me,  and  his  reports  on  the  infected  animals  are  as  follows  : 
"  No.  34  :  Typical  generalized  tuberculosis  of  all  organs  ;  bacilli  very  numerous. 
No.  35  :  Caseous  nodules  in  peritoneum  ;  miliary  tubercles  in  spleen  ;  many 
acid-fast  bacilli.  No.  45 :  Spleen  contains  many  miliar>-  tidDorcles ;  many 
acid-fast  bacilli  ;   other  organs  show  no  lesion.     No.    47  :    Caseous    mass  in 
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peritoneum  ;  spleen  shows  diffuse  enlargement ;  liver  shows  several  caseous 
areas ;  acid-fast  bacilli  numerous.  No.  49 :  General  miliary  tuberculosis ; 
lungs,  spleen  and  liver  mainly  affected ;  all  lesions  show  acid-fast  bacilli. 
No.  56  :  Small  white  nodules  in  spleen  ;  no  other  lesion."  Section  of  this 
spleen  shows  acid-fast  bacilli  present  in  small  numbers. 

I  have  a  note  that  in  Case  34  (male,  aged  49)  the  tubercle  bacilli  recovered 
from  the  guinea-pig  were  short,  apparently  bovine ;  in  the  other  five  cases  the 
bacilli  were  long  and  beaded — -typically  human. 

Five  of  these  six  positive  cases  were  males,  which  agrees,  I  believe,  with 
the  usual  opinion  as  to  the  relative  frequency  of  tuberculous  fistulae  in  males 
and  females.  Their  ages  range  from  21  to  62.  In  the  three  younger  subjects 
— aged  21,  28,  30 — the  fistulas  complicated  pulmonary  tuberculosis  (tubercle 
bacilli  in  sputum)  and  presented  the  appearance  which  is  typical  of  a 
tuberculous  fistula,  i.e.,  the  external  opening  had  a  discoloured,  unhealthy- 
looking  margin,  there  was  a  watery  discharge,  no  induration,  and,  as  a  rule, 
extensive  undermining  of  the  skin. 

In  the  three  older  subjects,  all  males,  aged  49,  54  and  62  respectively, 
the  infection  seems  to  have  been  of  a  different  nature.  They  were  robust, 
healthy-looking  men  with  no  evidence  of  pulmonary  tuberculosis,  and  the 
fistulae  did  not  present  the  characteristic  appearance  of  a  tuberculous  lesion. 
Induration  was  present  to  a  varying  extent :  the  external  openings  were  small, 
either  single  or  multiple,  but  the  feature  to  which  I  would  attach  most 
importance  is  a  purplish  discoloration  of  the  skin  for  a  varying  area  round  the 
fistula,  yet  without  any  actual  ulceration  of  the  skin. 

There  is  one  point  which  these  six  cases  of  proved  tuberculous  fistulte  have 
in  common,  which  is,  that  not  one  has  healed  completely.  One  of  the 
younger  subjects  with  phthisis  is  now  in  a  chest  hospital :  the  remainder  are 
much  improved  in  their  general  health,  although  the  fistulae  still  discharge 
slightly.  I  should  add  that  in  these  six  positive  cases  the  fistula  was  the  only 
local  lesion  found ;  there  was  no  evidence,  for  instance,  of  there  being 
a  tuberculous  proctitis  with  ulceration,  with  a  fistula  as  a  secondary 
complication. 

The  twenty-four  cases  which  gave  a  negative  inoculation  result  were 
clinically  simple  with  one  exception.  This  was  a  man,  aged  35,  who  had 
evidence  of  pulmonary  tuberculosis  involving  both  apices,  with  tubercle  bacilli 
in  his  sputum.  His  fistula  was  thought  to  be  tuberculous.  It  was  operated 
upon  twice  and  healed  up.  In  the  section  of  the  granulation  tissue  from  this 
case  no  giant  cells  nor  tubercle  bacilli  are  seen,  and  the  inoculation  experiment 
was  negative.  This  case  may  be  regarded  as  an  example  of  a  non-tuberculous 
fistula  in  a  phthisical  subject ;  unless  possibly  the  tubercle  bacilli  were  missed 
in  coUectmg  the  material  for  inoculation,  and  the  cure  resulted  from  the 
excision  of  the  granulation  tissue  and  application  of  antiseptics,  aided  by  the 
reaction  following  operation. 

With  regard  to  the  question  of  giant  cells  in  the  sections  from  this  group, 
in  the  six  positive  cases  well-marked  giant  cells  are  found  in  two  cases  (ages 
21  and  28)  :  they  are  mostly  oval  or  round,  regular  in  outline,  with  peripheral 
nuclei  and  a  clear  central  area,  and  are  associated  with  caseating  areas  in  one 
case  and  with  well-developed  encircling  layers  of  fibrous  tissue  in  the  other  ;  in 
two  cases  (ages  54  and  62)  a  few  giant  cells  are  present,  and  in  the  remaining 
two  cases  (ages  30  and  49)  they  are  absent.  In  the  twenty-four  negative 
cases  giant  cells  are  absent  in  twenty-two,  and  present  in  small  numbers 
in  two,  the  cells  here  being  scattered,  irregular  in  outline,  with  diffused 
nuclei. 
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1  have  examined  sections  stained  for  tubercle  bacilli  from  the  six  positive 
cases,  but  have  not  succeeded  in  demonstrating  the  bacilli :  they  must  be 
present  but  are  very  difficult  to  find.  I  must  admit,  however,  that  I  have  not 
searched  so  many  sections  as  I  have  for  the  non-inoculation  cases. 

Cttoui)  II. — I  have  succeeded  in  finding  tubercle  bacilli  in  stained  sections 
in  four  of  these  forty-five  cases,  i.e.,  9  per  cent.  The  first  was  that  of  a  male, 
aged  49,  with  no  evidence  of  phthisis,  who  had  an  anterior  horseshoe  fistula  ; 
the  skin  was  discoloured  ;  there  was  a  certain  amount  of  induration.  The 
fistula  was  laid  open  and  healed  well  at  the  time.  In  sections  of  the  granula- 
tion tissue  many  giant  cells  are  seen  in  groups,  and  I  show  a  section  in  which 
a  definite  tubercle  bacillus  is  seen  in  the  outer  part  of  a  characteristic  giant 
cell,  with  a  second  bacillus  in  the  interstitial  tissue  in  the  same  field.  I  saw^ 
this  patient  recently  ;  he  has  a  submucous  track  leading  up  the  bowel  anteriorly, 
but  is  in  good  health  generalh'. 

The  second  case  was  that  of  a  man,  aged  39,  who  had  a  fistula  discharging 
on  the  right  side  of  the  anus.  At  operation  the  whole  ischio-rectal  fossa  was 
found  to  be  excavated,  and  it  was  thought  to  be  very  probably  tuberculous. 
There  were  no  signs  of  pulmonary  infection.  Sections  of  the  granulation 
tissue  show  very  numerous  collections  of  large  giant  cells,  and  I  have  found 
three  tubercle  bacilli,  singly,  inside  giant  cells  (section  shown).  This  case 
was  operated  upon  in  August,  last  year,  and  at  present  appears  to  have 
healed.  His  general  health  is  good,  and  he  is  doing  his  work  as  a 
blacksmith. 

I  show  the  sections  from  the  other  two  cases  demonstrating  the  tubercle 
bacilli  inside  giant  cells.  One  of  the  sections  (No.  64)  shows  two  tubercle 
bacilli  in  the  outer  part  of  a  giant  cell,  and  I  have  put  this  section  under  a 
one-sixth  objective  to  show  their  visibility  under  this  power.  I  need  not 
describe  these  cases  in  detail ;  they  were  both  males,  aged  18,  with 
definite    pulmonary  tuberculosis,  and  the  fistulae  were  clinically  tuberculous. 

The  giant  cells  from  these  four  positive  cases  are  large,  and  show  the 
clear  central  area  which  is  commonly  regarded  as  typical  of  the  tuberculous 
giant  cell.  In  one  of  the  sections  a  tubercle  bacillus  was  seen  inside  a  large 
oval  giant  cell  which  had  diffused  nuclei :  the  next  serial  section  showed  the 
same  giant  cell  with  the  nuclei  beginning  to  be  arranged  peripherally,  showing 
that  the  first  section  had  evidently  just  cut  the  outer  margin  of  the  cell.  In 
considering  this  feature,  therefore,  in  a  section  the  average  appearance  must  be 
estimated.  Another  useful  point,  I  think,  is  the  presence  of  groups  of  poly- 
morphs in  relation  to  giant  cells.  One  finds  these  collections  of  polymorphs 
frequently  in  sections  of  spleens  from  infected  guinea-pigs,  and  I  have  found 
exactly  the  same  appearance  in  sections  of  proved  tuberculous  granulation 
tissue,  but  never  in  non-tuberculous  fistulae  even  where  giant  cells  were 
present. 

I  show  one  rather  remarkable  section  ;  it  was  from  a  man,  aged  29,  who 
who  had  a  short,  superficial  fistula  clearly  simple  in  character,  which  has 
healed  well.  The  section  shows  large  numbers  of  large  giant  cells.  I  have 
examined  numerous  sections  for  tubercle  bacilli,  but  have  found  none.  No 
macroscopic  foreign  body  was  found  at  operation  in  this  case,  but  the  only 
explanation  that  I  can  offer  is  that  these  cells  are  foreign  body  giant  cells. 
They  are  found  irregularly  throughout  the  section  and  their  nuclei  are  mostly 
diffused,  but  a  certain  number  of  cells  are  seen  with  peripheral  nuclei  and  clear 
or  necrotic  centres. 

Of  the  remaining    forty  cases,   in  two   the   fistukf   were    suspicious,   and 
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sections  show  giant  cells,  but  I  have  been  unable  to  find  tubercle  bacilli  in 
them.  The  rest  were  clinically  simple  ;  a  few  small  giant  cells  to  which  I 
attach  no  significance  were  found  in  six,  and  in  the  remainder  they  were 
completely  absent. 

Of  these  seventy-five  cases,  ten  had  definite  pulmonary  tuberculosis — 
i.e.,  13  per  cent.  This  agrees  with  Mr.  Swinford  Edwards'  statement  that 
12  per  cent,  of  fistulous  patients  have  phthisis,  and  with  Harrison  Cripps' 
estimate  of  10  to  15  per  cent. 

No  particular  variety  of  fistula  has  been  found  to  predominate  among  the 
positive  cases  :  there  was  only  one  anterior  horseshoe  fistula.  In  the  following 
table  the  positive  cases  are  arranged  in  the  order  of  age.  The  first  five  cases, 
ages  18  to  30,  had  active  pulmonary  tuberculosis  ;  the  second  five  cases  had  no 
evidence  of  lung  involvement,  and  the  question  is  whether  or  not  in  these  cases 
the  fistula  resulted  from  a  primary  tuberculous  infection.  This  is  a  difficult 
matter  to  decide  ;  there  was  nothing  in  the  histories  to  indicate  that  there  had 
been  former  lung  trouble,  and  all  one  can  sa\'  is  that  in  these  cases  the  fistula 
was  a  proved  tuberculous  lesion,  and  that  evidence  of  other  foci  was 
wanting. 


Table  of  Positivk  Casep. 


N"niber 

Se.x 

Age 

1 
Variety  and  duration 

Clinical       ,    Lungs 

Section 

Ke.sult 

of  case 

of  fistula 

appearance 

64 

M. 

18 

Dorsal,  two  weeks 

Tuberculous  Phthisis 

G.C.  ^  +  , 
T.B.  found 

j  Not  healed  ;  no 
'     operation 

72 

M. 

18 

Left  lateral  sinus, 
two  weeks 

Tubercidous  Phthisis 

G.C.  +-f, 
T.B.  found 

1  Not    healed  ; 
1  -  drainage  only 

47 

M. 

•21 

Posterior  horseshoe 
five  weeks 

TubeixulousThtbisis 

1 

G.C.   +, 
caseating  areas 

,  Not  healed 

49 

F. 

28 

Dorsal,     seven  Tubei-ciilonsThthisis 
mouths                                    1 

G.C.   +, 
encapsiiled 

Not  healed 

45 

M. 

:30 

Right  lateral,  one 
year 

TuberculousPhthisis 

No  G.C. 

1  Not  healed 

71 

M. 

.39 

Right  lateral  sinns, 
one  month 

Suspicious       Nil 

G.C.  -J--r, 
T.B.  found 

Healed 

;i4 

M. 

49 

Left  lateral,  three 
years 

Simple 

Xil 

No  G.C. 

Healed  :    then 
broke  down 

m 

M. 

49 

Anterior  horseshoe, 
two  years 

Suspicious 

Nil 

G.C.  4--h, 
T.B.  fotmd 

Not  healed 

.-,6 

M. 

.-,4 

Right  posterior  semi- 
horseshoe,  eighteen 
years 

Suspicious 

Nil 

G.C.  few 

Not  healed 

3.5 

M. 

62 

Right  posterior  semi- 
horseshoe,  one  year 

Simple 

Nil 

G.C.  few 

Not  healed 

G.C.  ^=  Giant  cells. 


T.B. 


Tubercle  bacilli. 


In  this  series  of  ten  positive  cases  one  was  not  operated  upon,  and  in  another 
external  drainage  only  was  aimed  at ;  of  the  remaining  eight  cases  only  one 
(Case  71)  appears  to  have  healed,  and  this  is  one  of  the  apparently  primary 
infections  ;  the  interval  since  operation  is  however  only  six  months.  I  make 
the  following  suggestions  as  to  treatment : — 

(1)  An  unruptured  ischio-rectal  abscess  in  a  patient  with  evidence  of  active 
pulmonary  tuberculosis  should  be  treated  in  accordance  with  the  recognized 
principle  applied  to  the  treatment  of  cold  abscesses  elsewhere — i.e..  b\-  repeated 
aspiration  with   due  aseptic  precautions,   and  by  the  injection  (  \   ics 
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such  as  iodoform  or  flavine.    If  this  fails  the  abscess  can  be  laid  open  later  in 
the  ordinary  way. 

(2)  In  adults  without  evidence  of  phthisis  the  most  reasonable  method  of 
treating  a  suspicious  fistula  if  it  is  not  too  extensive,  on  the  supposition  that 
if  tuberculous  the  infection  may  be  primary,  would  seem  to  be  excision  of  the 
infected  granulation  tissue,  thorough  swabbing  with  antiseptics  and  primary 
suture.  This  method  would  give  the  tissues  the  best  opportunity  of  dealing 
with  any  bacilli  left  behind. 

Conclusions. 

(1)  In  tuberculous  fistulse  the  tubercle  bacilli  are  very  few  in  numbers,  and 
are  most  certainly  demonstrated  by  concentration  with  antiformin  and  by 
inoculation  into  guinea-pigs.  By  this  method  I  have  proved  20  per  cent,  of 
fistulEe  to  be  tuberculous  (six  out  of  thirty). 

(2)  Tubercle  bacilli  may  be  found  in  stained  sections  of  the  fistulous 
granulation  tissue,  most  likely  places  being  inside,  or  in  the  region  of  giant 
cells.  The  sections  should  be  cut  moderately  thick.  By  this  means  I  have 
proved  9  per  cent,  of  fistulse  to  be  tuberculous  (four  out  of  forty-five).  The 
bacilli  are  so  scarce  that  a  negative  finding  is  valueless  until  many  sections 
have  been  examined. 

(3)  Other  methods  of  demonstrating  the  bacilli  are :  (a)  Examination  of 
films  of  the  prepared  antiformin  deposit  ;  this  proved  negative  in  the  thirty 
cases  that  I  examined  ;  ib)  culturing  the  antiformin  deposit  on  special  media 
such  as  Dorset's,  or  the  medium  recommended  by  Wilson.  I  have  had  no 
experience  of  this. 

(4)  If  histological  examination  only  is  carried  out,  and  if  no  tubercle 
bacilli  are  found  in  sections  a  consideration  of  giant  cells  can  only  give  a 
presumptive  diagnosis.  The  presence  of  groups  of  large  oval  or  round  giant 
cells  with  peripheral  nuclei,  especially  if  associated  with  caseating  areas, 
collections  of  polymorphs  or  well-marked  fibrous  tissue  capsules,  is  in  favour  of 
the  tissue  being  tuberculous.  The  absence  of  giant  cells  does  not  exclude  the 
possibility  of  the  tissue  being  tuberculous. 

(5)  Clinically,  tuberculous  fistulas  present  their  characteristic  appearance 
best  in  subjects  under  30.  In  older  subjects  the  fistulas  are  frequently  not  so 
characteristic,  and  are  not  so  usually  complicated  with  active  pulmonary 
tuberculosis. 

The  question  which  remains  for  discussion  is  whether  it  would  be  advisable 
to  investigate  fistula  cases  b>  the  inoculation  method  as  a  routine.  From  the 
scientific  point  of  view  the  establishment  of  an  accurate  diagnosis  and  a 
criticism  of  end-results  over  a  large  series  of  cases  is  most  desirable.  From 
a  practical  jDoint  of  view,  in  cases  whicli  are  clearly  simple  in  character,  and 
in  cases  obviously  tuberculous  in  young  subjects,  the  experienced  eye  and 
finger  will  be  able  to  give  an  accurate  diagnosis  and  prognosis.  But  it  is 
in  the  doubtful  case  of  an  adult,  say  between  40  and  60,  in  which  the  fistula 
looks  a  little  suspicious,  that  a  definite  positive  or  negative  experiment  would 
be  appreciated  in  giving  a  prognosis  as  to  cure. 

In  conclusion  I  wish  to  express  my  thanks  to  my  seniors  at  St.  Mark's 
Hospital  for  their  help  in  collecting  material  for  this  investigation,  to  Pro- 
fessor C.  H.  Browning  for  his  advice,  and  to  Dr.  Thornton  of  tlie  Middlesex 
Hospital  for  so  kindly  doing  the  actual  experimental  part  for  me. 
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The  Three-stage  Abdomino-perineal  Excision  of  the   Rectum 

for   Cancer. 

By  H.  Graeme  Anderson,  F.R.C.S. 

This  case  has  been  brought  to  your  notice  for  two  reasons.  In  the  first 
place  it  is  an  unusual  type  of  case,  presenting  as  it  did  two  growths,  one 
benign  and  one  malignant,  in  the  same  rectum.  Tlie  other  and  more  important 
reason  is  that  it  is  the  first  case  on  record,  I  believe,  in  which  the  abdomino- 
perineal excision  of  the  rectum,  as  advocated  by  our  President,  has  been  carried 
out  in  three  stages. 

The  patient,  a  male,  aged  42,  a  milk  carrier,  was  admitted  to  St.  Mark's 
on  September  22,  1920,  with  a  history  of  two  years'  duration  of  dyspepsia, 
pain  after  food,  colic,  and  diarrhoea.  There  was  no  vomiting  and  the  appetite 
remained  good.  For  three  months  before  admission  the  diarrhoea  had  increased 
and  was  accompanied  by  the  passage  of  blood  and  mucus.  The  patient  also 
began  to  lose  weight. 

On  examination  a  large  soft  pedunculated  growth  of  the  same  colour  as  tlie 
rectal  mucosa  was  found  3  in.  from  the  anal  margin.  Above  this  and  quite 
separate  from  it  was  found  a  second  growth,  hard,  ulcerated  and  encircling  the 
bowel  with  its  lower  margin  at  the  recto-sigmoidal  junction  and  just  within 
reach  of  the  examining  finger  tip.  This  interesting  double  condition  was 
verified  by  sigmoidoscopy  on  September  24,  1920.  Nothing  else  abnormal  was 
found  except  some  tenderness  over  the  gall-bladder. 

An  innocent  and  malignant  growth  in  the  same  rectum  must  be  a  vei'y  rare 
condition  and  is  hardly  mentioned  in  literature.  I  have  seen  a  malignant 
growth  in  a  case  of  multiple  adenomata  of  the  large  bowel,  and  also  two 
separate  malignant  growths  in  the  same  rectum,  but  this  is  the  first  case  I  have 
seen  as  described.  Perhaps  some  of  you  may  be  able  to  tell  me  of  other  such 
cases. 

Colostomy  through  the  left  rectus  was  done  on  October  6,  1920,  and  the 
bowel  opened  two  days  later.  On  October  20,  under  spinal  anaesthesia 
(morphine  and  scopolamine),  and  in  the  later  stage  a  little  gas  and  ether,  a  wide 
perineal  excision  of  the  rectum  was  carried  out.  On  opening  the  peritoneum 
it  was  found  impossible  to  get  above  the  upper  growth,  so  the  rectum  was 
removed  containing  the  innocent  growth  only.  The  bowel  was  sutured  over 
just  below  the  upper  growtli  and  sewn  to  the  margin  of  the  peritoneal  opening. 
A  drainage  tube  was  inserted  in  the  perineal  wound  which  M'as  sutured.  A 
catheter  was  tied  in  the  l)ladder. 

On  leaving  the  table  his  pulse  was  72  and  he  was  of  good  colour.  His 
progress  was  uneventful  except  for  a  rigor  the  next  evening. 

On  November  2,  there  was  discharge  of  mucus  from  the  perineal  wound. 
On  November  20,  he  was  given  a  vaccine  of  10  millions  of  mixed  streptococci 
and  Bacillus  coli  ;  and  on  November  24,  he  was  given  8  c.c.  of  1  per  cent, 
nucleinic  acid  to  produce  leucocytosis.  Later  in  the  same  day,  under  gas  and 
ether  given  by  Mr.  Lloyd,  the  colostomy  was  sealed  off  and  the  abdomen  opened 
in  the  midline  from  the  umbilicus  to  the  pubes.  The  liver  and  gall-bladder 
were  found  apparently  normal  and  there  were  no  peritoneal  deposits  or 
enlarged  glands  felt  in  the  pelvic  mesocolon.  In  the  Trendelenburg  position  the 
small  intestines  were  packed  off  and  the  inferior  mesenteric  artery  and  vein 
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were  ligated  just  above  the  pelvic  brim.  The  pelvic  mesocolon  was  then 
divided  and  vessels  ligated.  The  pelvic  colon  was  crushed  3  in.  below  the 
colostomy  opening,  divided,  and  the  ends  turned  in  by  purse  string  sutures.  A 
small  blind  end  of  bowel  about  2  in.  long  was  then  left  leading  up  to  the 
colostomy  opening.  The  peritoneum  was  then  incised  on  either  side  of  the 
pelvic  mesocolon  and  these  incisions  were  carried  round  in  front.  The  lower  half' 
of  the  pelvic  colon  with  its  mesocolon  was  stripped  down  to  the  recto-sigmoidal 
junction  where  the  second  growth  was  situated.  The  bowel  was  carefully 
separated  from  where  it  had  been  united  to  the  peritoneal  edges  in  the  second 
operation,  and  then  the  pelvic  colon  with  the  contained  growth  was  removed. 
The  peritoneal  floor  was  easily  sutured  over.  It  was  interesting  to  note  that  on 
the  floor  of  the  pelvis  there  was  a  small  area,  dark  in  colour  and  the  size  of  a 
shilling,  communicating  with  the  perineal  wound.  But  it  was  noted  that  the 
latter  wound  had  to  a  great  extent  filled  in.  He  left  the  table  with  a  pulse  of 
72,  and  respirations  numbering  14. 

Next  day  his  temperature  was  99'  F.,  pulse  80,  and  respirations  14.  He 
passed  urine  naturally,  had  no  sickness,  retained  salines,  but  complained  of  pain 
in  the  back.  Two  days  after  the  operation  he  complained  of  pain  in  the 
stomach,  but  the  abdomen  was  soft ;  his  temperature  was  101°  F.  On  the 
29th,  his  temperature  was  102"^  F.,  pulse  88,  respirations  20,  but  the  abdomen 
moved  well  and  there  was  no  sickness.  On  the  30th  there  was  a  foul  discharge 
of  pus  from  the  perineal  wound  and  the  temperature  came  down.  A  tube  was 
then  inserted  in  the  perineal  wound. 

His  progress  after  that  was  uneventful.  He  increased  in  weight  and  on 
December  27,  he  was  up  feeling  fit  and  well,  except  for  occasional  pain  on 
micturition.     He  was  discharged  a  few  days  after  onset  of  convalescence. 

The  treatment  of  cancer  of  the  rectum  by  operation  is  one  of  the  most 
debated  subjects  in  surgery.  At  present  there  are  two  schools — one  advocates 
the  wide  abdomino-perineal  operation  in  one  stage,  so  that  all  areas  of  potential 
spread  are  removed,  while  the  other  is  content  with  a  wide  perineal  excision 
only.  There  is  no  doubt  that  the  first  method  is  more  sound  on  pathological 
grounds,  but  the  one  deterrent  to  it  is  the  high  operative  mortality.  Taking 
all  surgeons'  work,  I  would  place  the  operative  death-rate  about  55  per  cent. 
The  operation  which  I  have  described  to-day — i.e.,  the  abdomino-perineal 
excision  in  three  stages,  will,  I  think,  reduce  this  high  operative  mortality 
considerably.  I  strongly  commend  the  methofl  to  you  and  would  like  to  hear 
later  of  vour  immediate  results. 


Case   of   Ulcerative   Colitis. 
By  Lionel  E.  C.  Norbuky,  F.K.C.S. 

J.  C,  AGED  60,  admitted  to  hospital  on  January  24,  1921,  wath  an  enlarged 
prostate  and  chronic  cystitis,  in  a  drowsy  and  semi-comatose  condition. 
Incontinence  of  faeces  with  loose  stools  containing  blood.  No  sloughs  seen 
in  stools. 

Condition  of  urine  improved  with  bladder  washings,  and  he  became  less 
drowsy  and  asked  for  the  bed-pan  for  the  first  time  on  January  30.  The 
patient  died   on  January  31. 
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Post-mortem  :  The  colon  from  just  above  the  splenic  flexure,  downwards, 
was  dark  red  in  colour  and  showed  tlie  presence  of  many  ulcers.  In  several 
places  the  wall  of  the  gut  had  sloughed  and  was  on  the  point  of  perforating. 

(The  specimen  showing  the  ulceration  is  exhibited.) 


Mr.  J.  P.  LOCKHART-MUMMERY  showed  a  specimen  from  case  in  a  female, 
aged  65,  of  Extensive  Sessile  Villous  Tumour  of  Rectum,  with  Malignant 
Ulcer  in  the  centre. 
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SUB-SECTION     OF    ORTHOP/EDICS.' 

President  of  Sub-section  —  Mr.  E.  Laming  Evans,  C.B.E.,  F.E.C.S. 


Case  of  Bilateral  Radio-ulnar  Synostosis  associated  with 
Bilateral   Congenital  Dislocation  of  Hips. 

By  E.  Laming  Evans,  C.B.E.,  F.E.C.S.  (President). 

G.  P.,  FEMALE,  aged  5,  first  seen  in  May,  1918.  Mother  complained  that 
the  child  was  unable  to  roll  the  forearms. 

Family  history :  Three  sisters  and  one  brother  without  deformity  ;  no 
history  of  deformity  in  the  family. 

O  Upon  examination,  synostoses  of  upper  ends  of  radius  and  ulna  were  found 
on  both  sides  ;  forearms  were  in  position  of  pronation. 

In  the  routine  examination  of  the  child  for  other  deformities  a  bilateral 
congenital  dislocation  of  the  hips  was  discovered.  This  was  reduced  in 
September,  1918,  and  I  show  you  the  X-ray  before  reduction  and  one  taken  in 
February,  1921,  which  confirms  the  physical  examination  that  the  treatment 
has  been  successful. 

I  have  not  attempted  to  treat  the  radio-ulnar  synostosis  for  these  reasons  : 
(l)  That  the  functional  disability  is  slight  and  can  largely  be  compensated  by 
external  rotation  of  the  shoulder  ;  (2)  that  attempts  at  nearthrosis  have 
resulted,  in  the  cases  I  have  seen,  in  failure. 

Mr.  AlTKEN  reported  that  he  had  recently  had  a  case  of  synostosis  of  the  radius 
and  ulna  in  a  girl  aged  13,  otherwise  well  developed  and  intelligent.  The  synostosis 
involved  the  superior  radio-ulnar  joint  and  extended  down  nearlj^  to  the  bicipital  tuber- 
ositj\  An  operation  was  performed  on  the  left  arm  three  days  ago,  by  an  incision  along 
the  posterior  border  of  the  ulna,  separation  of  the  anconeus  from  its  insei'tion  to  the 
back  of  the  olecranon,  a  further  removal  of  the  whole  block  of  bone  between  the  radius 
and  ulna,  including  a  considerable  portion  of  the  adjacent  parts  of  both  bones.  When 
taking  out  this  block  of  bone,  the  portion  of  luuscle  attached  to  the  eoronoid  processes 
was  ])ulled  right  through  to  the  back.  This  was  secured  to  the  edge  of  the  anconeus, 
and,  when  released,  pulled  the  anconeus  as  a  complete  buffer  between  the  two  bones. 
Free  rotation  was  possible  at  the  time.  Mr.  Aitken  said  that  he  would  report  the  result 
of  the  case  in  six  months'  time. 


^  At  a  meeting  of  the  Sub-section,  held  April  5i  1921. 
Au— S  1 
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Case  of   Multiple  Cartilaginous  Exostoses  associated  with 
Congenital   Dislocation  of   Hip. 

By  E.  Laming  Evans,  C.B.E.,  F.E.CS.  (President). 

M.  G.,  FEMALE,  aged  9,  first  seen  at  age  of  2  years  9  moaths  in  October, 
1914,  when  left  leg  was  observed  to  be  shorter  than  right. 

Examination  showed  dislocation  of  left  femur  on  to  dorsum  ilii.  Nothing 
abnormal  detected  either  on  femoral  head  or  at  site  of  acetabulum  ;  thickened 
mass  felt  on  anterior  surface  of  left  femur  below  level  of  great  trochanter  ; 
also  small  irregular  mass  on  crest  of  right  ilium. 

I  made  a  note  at  the  time  that  these  masses  were  of  the  nature  of  cartila- 
ginous exostoses.  The  case  was  not  seen  again  until  March,  1921,  when  it 
had  developed  into  a  typical  example  of  multiple  cartilaginous  exostoses. 

Family  history  :  No  history  of  deformity  in  either  father's  or  mother's 
family;  mother  is  a  Eoumanian  and  has  live  sisters  in  Eoumania,  so  no  great 
reliance  can  be  placed  upon  the  history.  Patient  has  one  sister  aged  18,  two 
brothers  aged  13  and  11,  all  without  deformity. 

Exostoses  can  be  felt  on  left  femur,  at  insertion  of  adductor  magnus  and  at 
upper  end  on  anterior  surface  just  below  level  of  great  trochanter ;  on  left 
tibia,  at  insertion  of  sartorius  ;  at  lower  end  of  left  fibula.  X-ray  appearance 
of  left  acetabulum  is  strongly  suggestive  of  a  cartilaginous  exostosis  arising  from 
the  Y-shaped  cartilage,  but  this  cannot  be  confirmed  by  palpation.  Exostoses 
are  also  present  on  right  iliac  crest,  right  femur  and  right  fibula,  lower  end  of 
the  right  radius  and  vertebral  borders  of  scapulae. 

I  consider  that  this  is  a  case  of  so-called  congenital  dislocation  of  the  hip 
in  which  the  cause  has  been  a  shallowing  of  the  acetabular  floor  caused  by  a 
cartilaginous  exostosis  arising  from  the  Y-cartilage  and  projecting  above  the 
level  of  the  floor  of  the  acetabulum. 


Case    of    Finger    Injury. 

By  A.  W.  Sheen,  M.S. 

Mes.  E.  G.,  aged  49,  on  December  11,  1920,  fell  and  dislocated  left  ring 
finger  at  proximal  interphalangeal  joint,  finger  being  bent  to  ulnar  side.  She 
pulled  it  in  herself.  Subsequent  treatment  was  by  massage  and  movements 
and  later  by  strapping  of  joint.  Much  pain  and  swelling  ;  these  lessened  but 
did  not  disappear;  an  X-ray  on  February  9,  1921,  showed  a  chip  fracture  of 
distal  end  of  proximal  phalanx  on  ulnar  side. 

Present  treatment  is  by  massage,  hot  air  and  ionization  and,  as  an  absolute 
inability  to  extend  completely  has  developed,  a  specially  made  little  splint  is 
worn  to  pull  finger  into  full  extension.  Swelling  still  present  ;  pain  slight  and 
intermittent  ;  active  movements  good. 

Antero-posterior  and  lateral  skiagrams  are  shown.  The  disability  is  pro- 
longed and  would  be  incapacitating  in  a  labourer.  Opinions  are  invited  as  to 
treatment. 
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Mr.  ASLETT  Baldwin  said  that  some  years  ago,  he  had  a  similar  injury  to  that 
described  by  Mr.  Sheen,  but  at  a  diiferent  joint.  The  extensor  ossis  metacarpi  poUicis 
was  torn  away  from  its  insertion,  bringing  away  a  bit  of  bone  with  it.  His  hand 
was  put  into  a  gauntlet  of  poro-plastic,  with  the  thumb  abducted  ;  it  was  fixed  for  about 
a  month.     Recovei-y  was  complete  in  about  six  weeks  with  no  deformity. 


Case  of  Chronic  Arthritis   of   the   Knee   in  a   Syphilitic  Boy. 
By  A.  H.  Todd,  M.S. 

C.  C,  NOW  aged  9. 

Family    history :    Mother   rheumatic  ;    has  had  four    children,   of   whom 
three  are  living  :  no  miscarriages. 

History  of  present  condition  :  First  attended  the  Queen's  Hospital  for 
Children  in  June,  1918,  saying  that  he  had  had  "pains  all  over,"  on  and  off, 
for  a  month,  and  that  at  the  beginning  of  the  attack,  his  skin  had  come  out 
in  blotches.  Deep  reflexes  were  normal  ;  nutrition  was  good ;  his  knee 
contained  no  fluid  and  was  not  tender ;  temperature  was  normal.  The 
diagnosis  then  made  was  tuberculosis  of  the  right  knee-joint,  with  erythema 
nodosum,  and  fading  secondary  nodules  on  the  legs  and  arms.  A  Wassermann 
test,  made  shortly  aftewards,  gave  a  ++  reaction.  He  continued  to  limp  till 
December,  when  he  had  pain  in  the  hips  and  ankles,  and  then  pain  and 
swelling  of  the  right  knee,  lasting  for  over  three  weeks  ;  his  heart  was  found 
to  be  normal.  He  was  admitted,  with  a  diagnosis  of  ?  rheumatism,  but  the 
pain,  fluid  and  swelling  persisted  in  spite  of  rest  and  salicylate  treatment.  In 
February,  1919,  a  splint  was  applied  ;  a  week  later  the  movements  were 
described  as  "  fairly  free  and  painless,"  but  there  was  much  more  peri- 
articular thickening.  Pot.  iodid.  was  now  administered  for  the  first  time, 
and  was  continued  for  over  a  year.  A  second  Wassermann,  taken  in  March, 
1919,  was  still  +.  The  condition  fluctuated  in  severity  till  June,  by  which 
time  (the  limb  being  in  plaster)  the  pain  had  subsided  somewhat.  A  third 
Wassermann,  taken  in  June,  was  negative.  In  August,  1919,  he  was  admitted, 
and  a  calliper  splint  was  applied,  instead  of  the  plaster,  and  between 
then  and  now  he  has  been  re-admitted  several  times  to  have  the  knee 
straightened. 

Present  condition  (March  15,  1921) :  Knee  still  puft'y,  especially  on  the 
inner  side,  above  the  patella ;  thigh  1  in.  wasted  ;  tenderness  on  moving 
patella  laterally  across  femur ;  flexion  much  limited.  Wassermann  negative. 
The  teeth  and  eyes  are  normal,  and  the  patient  shows  no  signs  of  congenital 
syphilis,  except  that  he  is  somewhat  deaf;  the  aurist  reports,  however,  that 
he  cannot  find  any  lesion  of  his  auditory  nerve. 

Skiagrams  show  marked  rarefaction  of  the  bones  of  the  right  knee-joint, 
together  with  considerable  erosion  of  the  articular  cartilages,  and  the  surface 
of  the  underlying  bone.  The  appearances  are  very  like  those  seen  in  tuber- 
culous knees,  but  the  destruction  of  the  articular  surfaces  is  rather  greater 
than  one  would  have  expected  in  a  knee  that  shows  so  little  evidence  of 
activity  at  the  present  time. 

The  main  interest  of  the  case  lies  in  the  question  as  to  whether  the  case 
is  one  of  true  syphilitic  arthritis,  or  one  of  tuberculous  disease  in  a  syphilitic 
child,  and  it  is  shown  mainly  in  the  hope  of  stirring  up  some  discussion  upon 
this  matter.     When  I  was  an  Out-patient  Officer  at  Guy's  Hospital,  I  used  to 
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have  Wassermann  tests  made,  as  a  routine,  upon  all  patients  who  had  any 
sort  of  chronic  arthritis  ;  some  of  them  proved  to  be  positive,  and  of  these 
particular  cases,  some  presented  close  analogies  to  tuberculosis,  whilst  others 
looked  like  rheumatoid  arthritis,  or  even  osteo-arthritis.  "Whilst  I  was  careful 
not  to  assume  that  a  positive  blood  test  meant  that  the  disease  present  was 
actually  caused  by  syphilis,  I  gave  salvarsan  to  all  those  who  had  positive 
reactions,  and  some  of  them  not  only  got  rapidly  well,  but  remained 
permanently  well.  That  opened  my  eyes  to  the  fact  that  numerous  cases, 
diagnosed  as  tuberculous  or  other  chronic  arthritis,  were  really  and  truly 
syphilitic,  and  I  advocate  the  examination  of  all  patients  who  have  chronic 
arthritis  of  any  sort  by  the  Wassermann  test  as  part  of  the  routine 
examination. 

It  has  been  suggested  that  syphilitic  persons  are  more  liable  than  normal 
persons  to,  tuberculous  infection.  That  seems  to  me  to  be  a  confusion  of 
thought,  and  we  shall  never  make  any  progress  as  long  as  we  "  hedge  "  in  that 
way.  Besides,  we  can  draw^  an  analogy  from  other  groups  of  known  syphilitic 
cases  :  in  the  eye  department,  we  see  innumerable  children  with  interstitial 
keratitis,  and  they  are  certainly  syphilitic  ;  yet  their  general  health  is  often 
very  good,  and  I  do  not  remember  ever  having  seen  one  of  them  who  was 
afflicted  with  a  tuberculous  joint. 

In  my  experience,  syphilitic  joints  rapidly  get  well  under  vigorous  anti- 
syphilitic  treatment,  if  they  are  diagnosed  early,  and  heal  very  slowly,  or  not 
at  all,  if  antisyphilitic  remedies  are  only  used  late  in  the  case.  In  this  case, 
it  might  be  argued  that  the  persistence  of  pain,  swelling  and  limitation  of 
movement  after  so  much  treatment  were  in  favour  of  tuberculous  disease.  On 
the  other  hand,  the  left  knee  seems  to  me  to  be  not  quite  normal ;  the  posterior 
surface  of  the  patella,  in  the  radiogram,  shows  a  distinctly  crenated  and  rather 
"fuzzy  "  appearance,  which  is  different  from  the  very  clear  and  definite  outline 
that  the  bone  normally  has  at  this  age.  If,  as  I  think,  that  indicates  that 
the  left  knee  is  involved  as  w^ell  as  the  right,  it  would  be  a  strong  point  in 
favour  of  syphilitic  arthritis,  and  would  make  the  diagnosis  of  tubercle  much 
less  probable. 


Case  of   Osteitis  Deformans  of  Left  Tibia. 
By  Paul  Bernard  Both,  F.B.C.S. 

Mes.  a.  T.,  aged  52,  attended  hospital  on  March  22,  1921,  complaining  of 
bending  and  enlargement  of  the  left  shin  bone.  She  stated  that  it  had  been 
bending  for  the  last  three  or  four  years,  and  attributed  the  enlargement  to  a 
kick  she  received  fifteen  years  previously. 

Examination  showed  enlargement  of  the  shaft  of  the  left  tibia  to  about 
twice  its  normal  thickness,  with  marked  bowing  of  the  bone,  the  convexity  of 
the  curve  being  forwards  and  outw^ards.  The  only  disability  complained  of  is 
pain  in  the  bone  on  any  change  of  weather. 

A  radiogram  taken  by  the  late  Dr.  W.  Ironside  Bruce  shows  "  distinct 
thickening  of  compact  bone  and  narrowing  of  medullary  cavity,  strongly 
suggesting  osteitis  deformans." 
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Amputation  at  the   Hip-joint  by  a   Posterior  Flap. 
By  M.  Fitzmaurice-Kelly,  F.E.C.S. 

This  method  is  designed  to  leave  as  little  redundant  tissue  as  possible,  so 
as  to  facilitate  the  fitting  of  a  "  tilting-table  "  limb.  The  anterior  incision  is 
parallel  to  Poupart's  ligament,  extending  from  above  the  great  trochanter  to 
the  adductor  region  ;  a  posterior  flap  is  marked  out,  and  the  amputation  is 
then  performed  from  the  front,  cutting  all  muscles  short.  The  head  of  the 
femur  is  usually  left,  the  neck  being  divided  close  to  it.  In  the  case  shown 
this  was  done,  but  a  part  of  the  iliacus  left  too  long  became  adherent  to  it, 
and  caused  a  dislocation  of  the  head,  which  necessitated  its  subsequent 
removal. 

The  resulting  stump  is  shown  in  the  photograph.  This  is  the  eleventh 
case  done  by  this  method,  and  the  others  have  been  satisfactorily  fitted. 


Case   of    Hsematocele   of   the    Knee-joint. 
By  M.  Fitzmaurice-Kelly,  F.R.C.S. 

This  case,  J.  H.,  aged  54,  was  shown  two  months  ago  as  a  case  for 
diagnosis.  Shortly,  the  history  was  of  injury  to  the  right  knee,  for  which 
drainage  was  undertaken,  in  1902  ;  the  patient  recovered  sufficiently  well 
to  ride  tw^elve  months  later.  He  served  in  the  War,  and  in  x\pril,  1919,  had  a 
second  severe  contusion  of  the  joint.  There  is  great  swelling  of  the  knee-joint, 
bulging  at  the  site  of  the  old  incisions,  and  masses  in  the  popliteal  space  and 
over  the  inner  tuberosity  of  the  tibia  (.see  figure  p.  170).  A  skiagram  shows 
opaque  masses  in  the  region  of  the  swellings  and  in  the  supra-patellar  pouch ; 
no  bony   change.     Movement  free  and  painless,  but  patient  tires  easily. 

Operation  on  the  mass  over  the  inner  tuberosity  of  the  tibia  disclosed 
a  multilocular  mass,  containing  a  little  fluid  resembling  synovia,  but  chiefly  a 
solid  mass  resembling  altered  blood  clot.  Nothing  was  obtained  on  aspiration 
of  joint. 
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On  microscopical  examination  unaltered  synovial  membrane  of  the  bursal 
wall  was  seen  in  places  and  laminated  blood  clot.     No  sign  of  new  growth. 

I  have  not  been  able  to  find  a  similar  case  in  the  literature.  Nicaise^ 
reports  a  case  in  w^hich  he  found  unabsorbed  fibrinous  clots  in  the  knee-joint 
at  an  autopsy  fourteen  months  after  an  accident  ;  this  is  the  only  reference 
bearing  even  remotely  on  the  case  that  I  can  find.  The  condition  resembles 
in  its  pathology  an  old  heematocele  of  the  tunica  vaginalis  more  than  any 
condition  I  have  met,  and  therefore  I  have  ventured  to  call  it  a  haematocele  of 
the  knee-joint. 


Case    of    Tuberculous    Dactylitis. 
By  P.  Maynard    Heath,  M.S. 

The  patient  is  an  unmarried  woman  aged  31.  Her  illness  began  ten  years 
ago  with  enlarged  glands  in  the  neck.  She  was  taken  to  hospital  and  was  said 
to  have  enlarged  glands  all  over  her  body.  Seven  years  ago  the  right  thumb 
became  painful,  and  swelling  followed  in  two  or  three  days.  The  pain  ceased 
after  two  months.  Gradually  all  the  fingers  became  affected.  A  gland  in  the 
neck  was  aspirated  four  years  ago,  and  this  was  followed  by  the  appearance  of 
lupus  on  the  face  and  neck.  She  was  treated  for  ulceration  of  the  cornea  five 
years  ago,  and  she  had  suffered  from  winter  cough  since  the  age  of  7.  There 
was  an  attack  of  haemoptysis  at  Christmas,  1920,  and  on  four  occasions  since. 
There  is  no  definite  history  of  tuberculosis  in  the  family  except  that  the 
mother's  sister  has  two  daughters  suffering  from  phthisis.  At  the  present 
time  the  hands  are  extensively  crippled  by  firm  swellings,  apparently  involving 
the  tendon  sheaths  of  all  the  digits.  Considerable  deformity  is  produced  and 
the  movements  of  the  fingers  and  thumbs  are  limited.  The  glands  on  both 
sides  of  the  neck  are  enlarged  and  there  are  patches  of  lupus  on  the  face 
and  neck.     There  are  signs  of  phthisis  in  the  upper  lobe  of  the  right  lung. 

1  Bull,  dc  la  Soc.  cle  Chir.  cle  Paris,  1876,  ii,  pp.  7o0-7.55. 
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X-ray  examination  of  the  hands  shows  well-defined  areas  of  rarefaction 
surrounded  by  somewhat  sclerosed  trabeculae,  so  that  an  appearance  of  lace- 
work  is  produced.  All  the  phalanges  are  affected  and  some  of  the  metacarpals 
show  a  similar  condition  to  a  slight  degree.  Some  of  the  phalanges  are 
expanded  and  some  disintegrated.  There  is  no  evidence  of  periosteal  new 
bone  formation.  There  is  some  absorption  of  the  interphalangeal  joint 
cartilages  {see  figure). 

X-ray  pictures  of  the  feet  show  similar  changes  in  the  phalanges  and  fifth 
metatarsals,  though  clinically  the  feet  are  unaffected.  No  changes  have  been 
detected  in  the  long  bones. 

The  Wassermann  reaction  is  negative. 

The  hands  have  been  treated  by  Bier's  passive  congestion  method,  the 
application  of  dry  heat  and  the  inunction  of  colloidal  iodine  oil.  Very  slight 
amelioration  has  been  produced. 


Mr.  ASLETT  Baldwin  said  that  since  seeing  Mr.  Heath's  case  he  had  fetched  from 
home  the  radiographs  now  shown.  The  patient  was  a  girl  aged  12.  Since  the  age  of  4, 
tumours  of  many  of  the  bones  of  both  hands  had  ajipeared.  The  X-ray  appearances 
were  very  Uke  those  in  Mr.  Heath's  case.  Through  lateral  incisions,  he  (Mr.  Aslett 
Baldwin)  had  curetted  away  all  the  tumours.  Microscopically  they  were  enchondroniata. 
The  material  removed  resembled,  in  appearance  and  consistency,  slightly  damp  lump 
sugar.     The  case  was  doing  well  ;  the  cavities  were  becoming  filled  with  new  bone. 


Section  of  SurQcr^. 

SUB-SECTION     OF     PROCTOLOGY. 

President— Mr.  W.  Ernest  Miles,  F.E.C.S. 


DISCUSSION     ON     PRURITUS     ANI.^ 

Mr.    P.    LOCKHART-MUMMEEY 

said  that  the  subject  brought  forward  for  discussion  was,  in  his  opinion,  a 
most  important  one,  and  one  upon  which  comparatively  little  was  known. 

He  would  like  to  say  how  deeply  all  of  them  regretted  that  Dr.  Ironside 
Bruce  was  no  longer  with  them  to  be  one  of  the  openers  of  this  discussion,  as 
he  was  to  have  been.  Dr.  Ironside  Bruce  had,  he  believed,  done  more  than 
any  other  radiologist  for  this  particular  branch  of  rectal  disease,  and  his  con- 
tribution to  the  discussion  would  have  been  of  the  very  greatest  value.  They 
all  regretted  that  so  valuable  a  member  of  their  profession  should  have  been 
added  to  the  list  of  martyrs  to  scientific  discovery  at  such  an  early  age. 

Pruritus  ani  was  a  peculiar  condition  from  the  fact  of  its  having  only  one 
symptom — namely,  itching.  It  had  no  properly  established  pathology,  and 
they  were  still  very  much  in  the  dark  as  to  its  cause,  or  the  iDest  method  of 
treating  it.  It  was  by  no  means  the  trivial  complaint  that  its  name  would 
seem  to  imply.  The  irritation  w^as  often  so  intense  as  to  be  almost  unbearable 
and  to  drive  the  patient  to  the  verge  of  madness.  The  insomnia  which  often 
accompanied  it  was  serious,  and,  indeed,  they  all  had  seen  patients  who 
were  very  seriously  broken  down  in  health  simply  as  a  result  of  the  irritation. 

Probably  most  would  agree  with  him  that  the  thickening  of  the  skin,  the 
rugae  and  eczema,  fissures  and  other  abnormal  conditions  of  the  skin  around 
the  anal  orifice,  which  were  so  frequently  seen  associated  with  pruritus  ani, 
were  purely  secondary  results  of  scratching,  and  beyond  the  fact  that  they 
tended  to  accentuate  the  itching  and  interfere  with  treatment  had  no  causal 
relationship  with  it. 

He  did  not  propose  to  deal  with  those  cases  of  pruritus  which  were  due  to 
some  general  condition  such  as  glycosuria,  gout,  diabetes,  &c.,  or  even  with 
those  due  to  some  definite  parasite.  Such  cases  were  important  and  should 
always  be  looked  for,  but  they  did  not  present  any  particular  features  of 
interest  or  difficulty  in  treatment 

Certain  definite  types  of  pruritus  ani  might  be  distinguished  : — 

(1)  Those  due  to  some  general  condition  such  as  glycosuria,  &c. 

(2)  Those  due  to  some  parasite  such  as  worms,  pediculi,  &c. 

(3)  Pruritus  obviously  secondary  to  some  lesion  of  the  anal  region  such  as 
fissure,  prolapsed  pile,  &c. 

(4)  Pruritus  of  old  standing  where  no  local  lesion  could  be  discovered. 

(5)  Paroxysmal  pruritus. 

Most  observers  would  probably  agree  that  a  local  cause  for  the  itching  was 
present  in  a  great  majority  of  cases,  and  the  first  essential  on  seeing  a  case 
was  to  make  a  thorough  and  careful  search  for  this  cause.  In  his  experience 
where  a  definite  cause  for  the  pruritus  was  discovered  that  cause  was  generally 

1  At  a  meeting  of  the  Sub-section,  held  April  13,  1921. 
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one  which  produced  a  certain  amount  of  moisture  of  the  parts,  more  particularly 
of  a  septic  character,  such  as  fissure  or  fistula,  a  polypus  of  the  rectum,  or  a 
prolapsed  pile. 

He  had  found  that  where  the  itching  was  of  recent  origin  the  removal 
o^  the  cause  was  followed  by  prompt  and  permanent  relief  of  the  irritation. 

The  most  difficult  cases  were  those  in  which  no  local  cause  could  be  dis- 
covered ;  this  applied  particularly  to  the  paroxysmal  cases  in  which  it  was 
quite  unusual  to  find  any  local  lesion. 

The  following  definite  facts  relating  to  this  curious  condition  had  arrested 
his  special  attention.  First,  cases  of  pruritus  ani  with  a  history  of  only  a  few 
months  or  weeks  were  easily  cured  by  the  removal  of  some  local  cause,  or  by 
some  simple  application.  Secondly,  cases  of  pruritus  ani  with  a  history  dating 
back  for  more  than  two  years  were  very  difficult  to  cure,  and  the  removal  of 
the  local  lesion,  even  if  present,  seldom  stopped  the  itching.  Was  this  the 
experience  of  other  observers  ? 

The  conclusion  would  appear  to  be  that  if  pruritus  ani  had  existed  in  at  all 
an  aggravated  form  for  a  long  time  definite  changes  took  place  in  the  skin,  or 
more  probably  in  the  nerve  endings  in  the  skin,  which  rendered  the  condition 
more  or  less  permanent  and  prevented  effective  treatment.  He  beheved 
these  changes  to  be  of  the  nature  of  a  fibrosis  in  the  deeper  layers  of  the  skin, 
involving  the  nerves,  more  especially  the  nerve  end-plates  in  the  dermis,  arid 
to  be  caused  by  the  constant  scratching  and  rubbing  of  the  parts.  In  fact,  m 
these  old-standing  and  severe  cases  of  pruritus  an  actual  disease  of  the  nerve 
endings  in  the  skin  existed.  This  had  been  first  reahzed  by  the  late  Sir  Charles 
Ball,  who  had  insisted  on  the  fact  that  a  definite  nerve  lesion  was  the  under- 
lying cause  in  such  cases. 

In  1912  Dr.  Dwight  Murray  had  put  forw^ard  the  theory  that  pruritus  ani 
was  due  to  a  chronic  streptococcic  infection  of  the  skin  of  the  anal  region. 
He  had  pointed  out  that  careful  investigation  by  bacteriological  methods  proved 
the  presence  of  Streptococcus  faecalis  infection  in  the  vast  majority  of  cases. 
Mr.  Lockhart-Mummery  thought  there  could  be  little  doubt  of  this  and  that 
further  investigations  by  Dwight  Murray  and  others  had  since  established  the 
truth  of  that  theory,  which  was  also  supported  by  the  fact  that  a  septic  lesion 
of  some  kind  was  the  common  starting  point  of  pruritus.  Also  chronic  septic 
foci  of  the  skin  in  other  parts  of  the  body  were  frequently  accompanied  by 
intense  irritation.  It  was  possible  that  the  disease  of  the  nerve  endings  in 
these  old  standing  cases  of  pruritus  ani  was  due  rather  to  this  infection  than 
to  any  immediate  result  of  the  scratching. 

Further  investigation  on  these  lines  was  very  necessary,  but  unfortunately 
there  w^ere  many  difficulties.  It  was  difficult  to  obtain  portions  of  skin  for 
histological  purposes  from  patients  suffering  from  the  disease,  and  histological 
investigation  of  the  nerve  endings  of  the  skin  was  a  very  arduous  undertaking 
requiring  much  patience  and  very  skilful  investigation. 

With  regard  to  the  question  of  treatment,  he  did  not  propose  to  recount 
one  tithe  of  the  remedies  which  were  used  for  this  condition,  but  would  only 
attempt  to  describe  the  broad  lines  on  which  treatment  might  be  conducted. 

He  did  not  believe  in  general  treatment,  such  as  dieting,  non-smoking,  total 
abstinence.  Sec,  as  he  thought  they  should  try  to  cure  the  condition  and  not 
make  the  patient  a  slave  to  his  anal  region. 

Local  Applications. — Eigid  attention  to  cleanliness,  and  more  particularly 
to  dryness,  of  the  parts  was  very  important  and  for  this  reason  he  believed 
lotions  and  powders  to  be  better  than  ointments  or  greasy  appUcations. 
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If  a  local  cause,  such  as  a  fissure,  ulcer,  pile,  hypertrophied  papilla,  &c., 
was  present,  it  should  be  removed,  and  if  no  such  cause  could  be  discovered 
by  ordinary  inspection  it  was  often  advisable  to  administer  an  anaesthetic  and 
thoroughly  to  investigate  the  anal  region  with  a  view  to  the  discovery  of  the 
origin  of  the  trouble. 

Where  the  pruritus  had  been  present  for  a  long  time  it  was  very  unwise  to 
promise  the  patient  that  a  cure  of  the  fissure,  &c.,  ulcer  or  pile,  would  in  any 
way  remedy  the  irritation,  which  was  the  subject  of  his  chief  complaint. 
They  knew  from  experience  that  local  treatment  frequently  failed  in  this 
respect.  And  it  was  not  sufficient  merely  to  find  some  application  that  would 
relieve  the  itching,  but  one  must  aim  at  initiating  some  definite  line  of  treat- 
ment that  would  cure  the  patient,  so  that  in  the  future  there  would  come  a 
time  when  further  treatment  was  no  longer  necessary.  It  was  a  common 
experience  that  applications  which  relieved  the  itching,  often  failed  after  a 
month  or  so  to  be  of  any  use. 

Dwight  Murray,  basing  his  argument  on  the  theory  of  streptococcic  infection 
of  the  skin,  suggested  the  use  of  a  vaccine.  This  had  never  appealed  to  him 
(Mr.  Lockhart-Mummery),  as  it  did  not  seem  reasonable  to  treat  a  septic 
infection  of  the  skin  by  vaccine.  x\ntiseptics,  such  as  alcoholic  solution  of 
iodine,  however,  might  be  used  either  simply  painted  on  or,  better  still, 
applied  by  ionization.  Zinc  ionization,  or  the  application  of  nitrate  of  silver 
30  to  60  gr.  to  the  ounce,  had  also  in  his  experience  given  good  results.  While 
such  treatment  was  very  effectual  in  some  cases,  in  others  it  entirely  failed  to 
do  more  than  temporarily  relieve  the  itching. 

X-rays. — It  had  been  his  experience  that  X-rays  applied  to  the  skin  through 
suitable  screens  would  cure  about  20  per  cent,  of  the  bad  cases  of  pruritus  ani, 
and  that  the  cure  was  permanent;  but  that  in  something  like  80  per  cent,  it 
entirely  failed  to  remedy  the  condition.  Two  or  three  applications  were 
usually  sufficient.  A  word  of  warning  with  regard  to  the  use  of  X-rays  in 
these  cases  was  necessary,  as  he  had  had  the  unfortunate  experience  of  having 
to  treat  several  very  bad  burns,  and  one  case  of  epithelioma  of  the  anus  in 
a  young  woman,  that  had  resulted  from  X-rays  applied  for  this  purpose.  It 
was  unwise  to  persist  with  the  rays  if  a  very  marked  improvement  did  not 
follow  two  applications. 

Operative  Treatment. — After  all  these  methods  had  been  tried  there  still 
remained  a  certain  number  of  cases  in  which  the  pruritus  was  not  in  any  way 
remedied,  and  in  which  something  had  to  be  done.  Experience  seemed 
to  show  that  no  operation  which  did  not  destroy  the  diseased  nerve  end- 
])lates  in  the  dermis  would  remedy  many  of  tliese  old  standing  cases  of 
pruritus. 

Twenty  years  ago  such  cases  had  been  treated  by  excision  of  the  anal 
skin,  or  by  the  drastic  application  of  the  actual  cautery.  It  had  been 
found  that  only  the  complete  destruction  of  the  skin  cured  the  condition. 
Unfoi'tunately  the  results  of  such  operations  had  been  bad  owing  to  the  very 
severe  scarring  which  necessarily  resulted. 

No  such  drastic  measures  were  now  necessary.  The  late  Sir  Charles  Ball, 
in  a  paper  pul)lished  in  the  British  Medical  Journal,  January  21,  1905,  had 
described  an  operation,  with  which  they  were  all  familiar,  for  the  division  of 
the  cutaneous  nerves  passing  to  the  skin  in  the  anal  region.  This  opera- 
tion had  since  gone  by  his  name,  and  in  his  experience  had  proved  most 
satisfactory.  He  had  performed  it  at  St.  Mark's  Hospital  ever  since  1905 
with  excellent  results.     Other  surgeons  had,    he  knew,    tried    this  operation 
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and  condemned  it  because  they  had  had  failures,  due,  he  beheved,  to  their 
not  having  understood  it.  It  was  essential  that  the  whole  of  the  irritable 
area  of  skin  should  be  rendered  completely  anaesthetic.  The  day  after  the 
operation  the  patient  should  be  quite  unable  to  feel  the  prick  of  a  needle 
anywhere  within  the  flaps,  or  at  the  anal  orifice.  If  this  anaesthesia  was  not 
obtained  the  operation  had  not  been  properly  done  and  could  not  be  expected 
to  succeed.  It  was  surprising  how  easily  some  of  the  nerves  could  be  missed, 
and  the  failures  that  were  often  attributed  to  the  operation  were,  he  was  con- 
vinced, due  to  this.  He  knew  his  own  failures  had  been  due  to  his  having 
failed  to  divide  the  nerves  completely.  In  raising  the  flaps  the  skin  should  be 
undercut  to  well  above  the  level  of  the  internal  sphincter,  otherwise  the  nerves 
would  not  be  destroyed  at  all. 

The  results  of  the  operation  were  that  it  gave  imaiediate  relief,  and 
that  it  left  no  disability.  Normal  sensation  returned  completely  within 
six  weeks,  generally  within  four.  In  the  vast  majority  of  cases  the  cure 
was  permanent. 

He  had  now  performed  this  operation  in  fifty-nine  cases.  There  had  been 
a  slight  recurrence  of  itching  in  seven  cases.  Four  of  these  had  been  easily 
cured  by  a  simple  application,  and  in  three  cases  the  operation  had  been 
repeated  with  complete  success,  so  that  as  far  as  was  known  all  the  patients 
had  been  cured.  There  had  been  no  serious  complication,  and  no  patient  had 
remained  in  hospital  or  in  a  nursing  home  for  more  than  six  weeks,  the 
average  time  being  under  three  weeks.  In  all  his  cases  normal  sensation 
had  been  completely  restored,  and  there  was  no  disability  of  any  kind. 

He  believed  Ball's  operation  was  the  best  treatment  for  all  bad  cases  of 
pruritus  ani,  and  that  failures  ascribed  to  it  had  l^een  due  to  the  surgeons 
having  failed  to  properly  divide  the  nerves. 

To  sum  up  he  would  put  forward  the  following  propositions  for  their 
consideration : — 

(1)  Pruritus  ani  was  started  by  constant  dampness  of  the  anal  skin,  probably 
associated  with  streptococcic  infection  of  the  dermis. 

(2)  In  cases  of  recent  origin  removal  of  the  cause  and  the  application  of 
suitable  treatment  would  result  in  a  cure. 

(3)  When  the  pruritus  had  been  present  for  a  long  period  removal  of  the 
cause,  such  as  fissure,  piles,  &c.,  would  very  seldom  stop  the  itching,  and 
local  application  only  gave  temporary  relief.  The  reason  for  this  was  that 
a  definite  pathological  change  had  taken  place  in  the  dermis  involving  the 
nerve  end-plates. 

(4)  In  old  standing  cases  of  pruritus  a  cure  might  in  a  few  cases  follow 
the  application  of  X-rays,  but  in  the  majority  of  such  cases  Ball's  opera- 
tion should  be  performed. 

Dr.  Whitfield 

said  he  had  listened  with  much  interest  to  Mr.  Lockhart-Mummery's  paper, 
with  most  of  which  he  found  himself  in  agreement.  He  thought  however  that 
the  last  group  of  cases  to  which  Mr.  Lockhart-Mummery  had  referred,  namely, 
those  in  which  no  apparent  cause  could  be  found,  should  be  regarded  as  only  a 
provisional  class  and  that  every  effort  should  be  made  to  find  out  the  hidden 
cause  which,  after  all,  must  exist. 

He  would  lay  especial  emphasis  on  the  importance  of  determining  the 
presence  or  absence  of  oxyuris  in  the  bowel.      It  was  not  sufficient  to  ask 
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the  patient  whether  he  suffered  or  ever  had  suffered  from  threadworms. 
There  were  undoubtedly  considerable  numbers  of  adults  suffering  from  pruritus 
ani  which  was  due  to  the  presence  of  oxyuris,  thougli  the  patient  had  no  idea 
that  he  was  infested  by  them.  He  had  seen  a  case  in  which  Ball's  operation 
had  been  done  for  intolerable  pruritus  ani  and  had  failed  to  give  permanent 
relief.  In  this  case  he  had  examined  the  anus  and  had  been  lucky  enough  to 
see  and  demonstrate  to  the  family  doctor  an  oxyuris  coiling  and  uncoiling 
itself  on  the  mucous  membrane  outside  the  sphincter.  This  was  obviously 
a  piece  of  good  luck,  but  the  presence  or  absence  of  these  worms  could  be 
determined  with  almost  complete  certainty  by  means  of  a  test  administration 
of  thymol. 

Some  two  and  a  half  years  ago  a  young  lady  with  intolerable  pruritus  ani 
had  been  sent  to  him  for  treatment  with  X-rays.  The  anal  region  was 
apparently  perfectly  healthy.  He  had  given  a  single  dose  of  three-fifths 
Sabouraud  pastille  and  recommended  that  a  test  administration  of  thymol 
should  be  given.  This  was  not  done  and  the  itching  had  all  stopped  for  over 
two  years.  A  week  or  two  ago  this  patient  had  returned  for  a  further  dose  of 
X-rays  but  hearing  that  the  test  had  not  been  carried  out  and  having  changed 
his  views  somewhat  about  the  X-ray  treatment,  he  had  advised  the  thymol 
test  before  giving  another  exposure  to  X-rays.  The  result  had  been  the 
detection  of  the  oxyuris  in  fair  quantity. 

He  thought  that  most  medical  men  were  much  too  optimistic  in  their  views 
as  to  the  ease  with  which  patients  were  completely  cleared  of  the  worms.  The 
thymol  cure  was  the  only  one  which  he  had  found  in  the  least  efficient,  and 
even  with  thymol  he  found  it  often  necessary  to  repeat  the  treatment 
for  several  cycles.  He  was  of  opinion  that  a  large  number  of  the  cases  of 
pruritus  ani  in  which  no  cause  was  found  were  due  to  oxyuris. 

Turning  to  the  question  of  the  streptococcic  infection  and  the  vaccine 
treatment  he  said  he  had  cultivated  this  organism  from  several  cases  in  which 
there  was  maceration  and  erosion  and  had  used  a  vaccine  with  considerable 
though  not  invariable  success.  He  thought  it  was  a  valuable  adjunct  to  other 
treatment. 

As  regarded  treatment  with  X-rays  he  had  now  almost  given  this  up. 
It  was  true  that  almost  every  case  was  benefited  by  every  dose  but  the 
alleviation  was  temporary  only.  However  careful  one  was  with  dosage 
and  time  interval  one  nevertheless  reached  a  total  dosage  which  was  the 
maximum  amount  that  could  be  given  to  one  area  without  severe  damage. 
The  patient  was  therefore  left  at  last  with  X-ray  treatment  exhausted  and  his 
pruritus  still  extant.  In  a  case  of  eczema  of  the  hand  years  ago  he  had  given 
a  total  dosage  equal  to  nine  pastille  doses  spread  over  an  interval  of  more  than 
three  years.  No  erythema  had  ever  been  produced  and  the  only  immediate 
effect  had  been  the  disappearance  each  time  of  the  eczema,  yet  six  months 
after  the  last  dose  an  indolent  ulcer  appeared  which  had  to  be  excised  to  get 
healing.  He  had  examined  the  ulcer  and  the  surrounding  skin,  excised  and 
found  it  a  typical  X-ray  ulcer  with  complete  disappearance  of  the  elastic  tissue. 
He  therefore  warned  against  over  use  of  the  X-rays  even  when  no  immediate 
disturbance  was  caused. 

Lastly,  on  the  question  of  local  applications,  he  found  himself  in  complete 
agreement  with  Mr.  Lockhart-Mummery  in  that  lotions,  especially  spirituous 
lotions,  were  generally  better  than  ointments.  Where  ointments  were  indicated 
they  should  not  be  sticky.  He  regarded  wool-fat  as  the  worst  base  and  had 
devised  a  special  non-sticky  base  consisting  of  one  part  of  soft  paraffin 
and   three  of   coco-n'"t  oil   as   the  best   excipient   for   drugs. 
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Dr.  J.  M.  H.  MacLeod 

said  that  he  would  confine  his  remarks  to  what  might  he  termed  non-surgical 
cases  of  pruritus  ani,  i.e.,  cases  due  to  medical  or  dermatological  causes  and 
not  to  lesions  such  as  fistulous  openings  about  the  anal  valve,  deep  cracks 
between  the  sphincters,  polypi,  tuberculous  ulcers,  haemorrhoids  or  tumours  in 
the  rectum  or  pelvis,  obstructing  the  venous  circulation. 

In  his  experience  one  of  the  most  common  medical  causes  of  the  symptom 
of  pruritus  ani  was  constipation  or  the  incomplete  emptying  of  the  sigmoid 
flexure  and  rectum  from  the  unnatural  position  in  defaecation  necessitated  by 
the  ordinary  water-closet  seats.  Another  common  cause  was  congestion  of 
haemorrhoidal  vessels  due  either  to  imperfect  action  of  the  liver  or  reflexly 
produced  by  and  occurring  almost  immediately  after  taking  some  indigestible 
food,  alcohol,  especially  red  wine,  and  in  many  cases  coffee.  He  had  known  it 
occur  in  a  marked  degree  in  connexion  with  glycosuria,  and  he  need  not  refer 
to  that  common  cause  in  children  and  occasionally  in  adults,  namely  thread- 
worms. In  such  cases  no  local  lesion  might  be  present,  however  severe  the 
pruritus,  unless  it  were  the  secondary  effects  of  rubbing,  scratching,  or  the 
inoculation  of  pyogenic  organisms.  Such  cases  were  commoner  in  males  than 
females,  possibly  because  they  were  more  given  to  excess  in  eating  and 
drinking. 

In  dermatological  practice  pruritus  ani  was  frequently  met  with  in  con- 
nexion with  diseases  such  as  eczema,  psoriasis,  lichen  planus,  boils,  and,  last 
but  not  least,  ringworm. 

In  eczematous  subjects,  patches  about  the  perineum  were  frequent,  and 
scratching  about  the  anus  was  extremely  liable  to  produce  an  eczematous 
patch.  Such  lesions  were  associated  with  intense  itching,  cracking  of  the  skin, 
especially  in  the  gluteal  fold,  and  weeping. 

Psoriasis  might  also  be  responsible  for  it.  Eecently  he  had  seen  a  man 
who  had  been  sent  to  him  on  account  of  this  symptom,  and  on  examination  he 
had  been  found  to  have  a  well-defined  pinkish-red  patch  around  the  anus, 
extending  forward  to  the  scrotum,  which  was  intensely  itchy,  and  proved  to  be 
psoriasis,  as  concomitant  patches  were  present  on  the  knees  and  scalp  ,  these 
had  given  rise  to  no  subjective  symptom,  and  were  of  such  a  trivial  character 
that  they  had  been  missed  previously.  The  psoriasis  lesion  at  the  anus  on 
the  other  hand,  had  obtruded  itself,  as  it  had  been  irritated  by  the  moisture 
about  the  anal  fold  and  by  defaecation. 

In  cases  of  lichen  planus  he  had  in  one  or  two  instances  noticed  lesions 
about  the  anus,  and  in  one  case  these  were  of  a  hypertrophic  character,  and 
had  given  rise  to  intense  irritation.  But  apart  from  true  lichen  planus 
scratching  and  rubbing  the  skin  for  the  relief  of  pruritus  ani  due  to  some 
internal  cause  was  liable  to  produce  a  shiny  thickening  of  the  skin  or 
"lichenification,"  in  which  the  thickened  epidermis,  by  ii-ritating  the  nerve 
endings,  itself  produced  itching.  Consequently  a  vicious  circle  was  created 
and  the  more  the  rubbing,  the  greater  the  thickening  and  the  more  intense  and 
prolonged  the  pruritus. 

Eingworm  about  the  anus  associated  with  ringworm  about  the  groins  was 
by  no  means  uncommon,  and  was  usually  of  an  eczematoid  character.  It 
occurred  around  the  anus  as  well  defined  moist  red  patches  with  a  scaly 
irregular  festooned  border  beyond  which  there  were  small  vesico-pustules  on  a 
red  base  or  the  dried-up  remains  of  them.  In  such  cases  the  diagnosis  was 
established  by  a  microscopic  examination  of  the  fungus  which  was  usually  the 
Epiderviophyton  ingii male. 
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The  treatment  of  cases  m  which  the  pruritus  was  due  to  some  skin  disease 
consisted  in  that  appropriate  to  the  dermatitis. 

In  those  cases  in  which  the  cause  was  internal  but  in  which  the  skin  was 
thickened  and  the  nerves  were  pressed  upon,  great  benefit  could  be  derived 
from  X-rays,  and  he  had  found  that  three  half-doses  at  intervals  of  a  week  were 
sufficient,  great  care  being  taken  to  protect  the  testicles  by  the  use  of  a  lead 
glass  localizer.  Eadium  was  of  equal  value  and  he  had  obtained  good  results 
in  a  case  from  short  exposures  of  five  to  seven  minutes  on  two  consecutive 
days  with  a  half-strength  applicator  unscreened.  Painting  the  thickened  skin 
with  salicylic  acid  6  per  cent,  in  50  per  cent,  alcohol,  or  with  95  per  cent. 
carbolic  acid  followed  by  zinc  oxide  dusting  powder  was  of  benefit,  but  it  was 
inferior  to  either  the  X-rays  or  radium,  and  the  actual  cautery  which  was 
sometimes  recommended  for  this  purpose  was  too  painful. 

For  the  relief  of  itching  without  definite  thickening  where  no  local  cause 
could  be  detected,  the  action  of  X-rays  in  paralysing  the  nerve  endings  w-as 
probably  more  effectual  than  anything  else.  Apart  from  the  rays,  carbolic 
acid  1  in  20,  alone  or  combined  with  hyposulphite  of  soda  as  in  the  following 
formula — 

Ac.  carbol.  ...  ...  ...  ...  2  parts 

Sod.  hyposiilp.  ...  ...  ...  ...  24  parts 

Glycerin  ...  ...  ...  ...  24  parts 

Water    ...  ...  ...  ...  ...  .50  parts 

seemed  to  be  as  good  as  any  local  application.  Cocaine  a.nd  morphia  were 
better  avoided  on  account  of  the  danger  of  establishing  a  drug  habit.  Cracks 
or  superficial  abrasions  could  be  healed  by  the  X-rays  or  fairly  satisfactorily 
by  ionization  with  a  2  per  cent,  solution  of  sulphate  of  zinc.  Another  useful 
treatment  simply  consisted  in  painting  the  cracks  with  5  per  cent,  argyrol  or 
in  the  employment  of  collosol  silver  suppositories,  when  the  cracks  or  abrasions 
were  inside  the  orifice. 

Sir  Chaktees  Stmonds 

insisted  on  the  need  for  cleanliness  and  dryness.  The  application  of  wool 
would  prevent  friction  ;  he  preferred  salicylic  wool.  He  advocated  the  use  of 
organic  silver  preparations  such  as  protargol  or  argyrol,  in  10  per  cent,  to  20 
per  cent,  solutions.  They  were  non-greasy  and  should  be  put  on  after  the 
part  had  been  cleansed  with  lysol  and  dried  thoroughly. 

Dr.   FiNzi, 

speaking  as  a  radiologist  and  discussing  only  the  special  methods  he  used, 
said  that  his  results  were  somewhat  similar  to  those  of  Mr.  Lockhart- 
Mummery,  though  he  believed  he  had  a  larger  propoi'tion  of  permanent 
successes  than  20  per  cent,  of  cases ;  he  had  not,  however,  seen  anything 
like  such  large  numbers  of  cases  as  Mr.  Lockhart-Mummery.  He  found 
also  that  almost  all  cases  were  temporarily  relieved  by  X-rays.  Eadium, 
he  found,  yielded  more  permanent  results  than  were  obtained  with  X-rays, 
and  he  attributed  this  difference  from  Dr.  MacLeod's  results  to  the  fact  that 
he  always  used  a  screen  of  O'o  mm.  of  silver  or  0'5  mm.  of  platinum  on  his 
radium  when  treating  these  cases.  There  were  two  ways  of  applying  X-rays  : 
(1)  By  full  doses  given  every  three  weeks,  and  (2)  by  smaller  doses  adminis- 
tered every  week.  The  amount  of  rays  that  could  be  used  was  limited,  but 
it  was  considerably  more   than   one  or  two   full  doses.     The  cases  in   which 
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burns  had  occurred  had  been  treated  with  X-rays  for  prolonged  periods. 
Generally  it  was  not  a  true  X-ray  burn,  but  an  infection  of  tissues  that 
were  damaged  by  X-rays.  In  cases  in  which  X-rays  had  failed,  high 
frequency  applied  with  a  vacuum  electrode  often  gave  considerable  relief, 
and  this  was  a  treatment  that  could  be  continued  indefinitely  if  applied 
with  care. 

Sir  Charles  Goedon  Watson 

said  that  certain  cases  were  medical  rather  than  surgical.  Such  were  those 
that  occurred  in  neuropathic  individuals  or  in  patients  with  a  hereditary 
tendency — functional  cases.  He  instanced  the  condition  occurring  in  father 
and  son.  Surgical  cases  could  be  divided  into  two  classes  :  (l)  Those  in 
which  there  was  a  real  cause  at  the  anus,  and  (2)  those  in  which  there  was 
no  marked  disease.  Cure  was  doubtful  when  dermatitis  was  w^ell  established. 
While  the  skin  remained  pliable  the  condition  would  respond  to  ionization. 
In  1909  he  had  treated  twenty-eight  cases  with  zinc  ionization,  which  was 
followed  by  much  relief  after  the  first  treatment.  Many  patients  had  five, 
six  or  seven  applications.  When  the  condition  was  paroxysmal  some  cases 
were  functional,  and  some,  he  thought,  were  due  to  hypertrophied  anal  papillae. 
Out  of  eighty-six  of  bis  cases  of  pruritus  ani  at  St.  Mark's  Hospital  fifty-three 
had  visible  papillae.  In  order  to  determine  the  proportion  of  cases  in  which 
the  papillffi  wfere  visible  normally  a  colleague  at  St.  Mark's  had  examined  a 
series  of  patients  who  attended  the  hospital,  and  twelve  out  of  fifty  had  visible 
papillae.  In  these  cases  of  hypertrophied  papillae  cure  could  be  brought  about 
by  cauterization. 

Mr.  AsLETT  Baldwin 

said  that  when  no  local  cause  for  pruritus  could  be  found,  the  bowel  above 
should  be  examined  with  the  sigmoidoscope.  A  catarrhal  condition  would 
often  be  found  to  exist.  This  led  to  a  frequent  slight  leakage  of  mucus  and 
microbes  from  the  anus,  and  this  caused  the  constant  dampness  and  con- 
secutive dermatitis  which  was  often  present.  Great  relief  was  afforded  by 
daily  irrigation  of  the  bowel  with  common  salt,  sanitas  or  boric  acid  solution, 
the  patient  ascertaining  by  trial  which  suited  him  best.  The  anus  should 
frequently  be  bathed  with  boric  acid  lotion  and  then  dried.  Locally, 
"  hazeline  cream  "  was  found  very  useful ;  also — provided  the  part  was  not 
too  tender — painting  with  tincture  of  iodine  or  tinct.  benzoin  co.,  the  buttocks 
being  held  apart  till  the  application  had  become  dry. 

Dr.  W.  M.  Feldman 

agreed  with  the  last  speaker  with  regard  to  the  importance  of  a  thorough 
examination  of  the  inside  of  the  rectum,  as  some  of  the  most  difficult  cases  of 
pruritus  ani  were  accompanied  by  a  considerable  oozing  from  the  rectum 
somewhat  analogous  to  the  leucorrhoea  occurring  in  women.  Unfortunately 
the  rectoscope  did  not  always  reveal  any  abnormal  condition  of  the  mucous 
membrane  of  the  rectum. 

Neither  Mr.  Lockhart-Mummery  nor  the  subsequent  speakers  had  mentioned 
the  importance  of  having  a  good  opening  of  the  liowels  before  going  to  bed,  as 
in  his  experience  that  very  often  made  all  tlie  difference  between  the  patient's 
having  a  good  or  disturbed  night. 
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As  regards  Sir  Charles  Gordon-Watson's  remark  about  heredity  being  a 
factor  in  the  aetiology  of  this  condition,  Dr.  Feldman  agreed  that  occasionally 
one  met  with  a  case  in  which  a  similar  condition  occurred  in  another  one  or 
more  members  of  the  family,  but  whether  the  occurrence  of  the  condition  was 
a  consequence  or  a  coincidence  it  was  not  quite  easy  to  say.  For  instance  he 
knew  of  one  case  in  which  the  patient's  father  was  afflicted  with  the  same 
condition  in  a  milder  foi'm  and  his  paternal  grandmother  was  a  sufferer  from 
pruritus  vulvae,  but  on  the  other  hand  he  also  had  a  patient  with  pruritus  ani 
whose  brother-in-law  was  suffering  from  the  same  thing.  If  in  this  case  the 
brother-in-law  had  been  related  to  the  patient  by  consanguinity  rather  than 
by  affinity  one  might  have  been  tempted  to  attribute  the  trouble  to  some 
hereditary  factor. 

Dr.  Feldman  asked  whether  the  condition  was  common  in  women  ;  in 
his  (Dr.  Feldman's)  practice  there  had  been  fairly  numerous  cases  in  men, 
but  not  one  in  a  woman.  Dr.  Feldman  also  asked  for  any  explanation  as  to 
why  the  condition  was  more  troublesome  at  night. 

Mr.  Feank  Coke   (a  Visitor  to  the  Section) 

said  his  interest  in  pruritus  ani  arose  from  the  report  of  two  cases  in  the 
American  literatiu'e  which  had  been  proved  by  the  skin  tests  to  be  due  to 
sensitization  to  food.  The  hereditary  and  paroxysmal  nature,  the  nightly 
exacerbations,  the  excess  of  moisture,  the  muscular  spasm,  the  hypertrophied 
and  sensitive  papillae,  the  cure  by  destruction  of  these  with  the  cautery  and 
the  variety  of  other  treatments,  each  of  which  could  claim  cures,  all  showed  a 
marked  similarity  to  the  other  results  of  food  sensitization,  namely*,  asthma, 
eczemas  and  rhinorrhoea. 

The  Peesident 

differentiated  between  pruritus  due  to  a  local  condition  affecting  the  peri-anal 
region  and  that  which  was  part  of  another  disease.  A  particular  cause  was 
dampness  of  the  anal  region  due  to  hyperactivity  of  the  skin  in  that  region. 
He  thought  that  hypertrophied  anal  papilla  were  present  in  the  majority  of 
cases  of  pruritus  ani.  Their  most  productive  cause  was  rectal  constipation, 
producing  a  collection  of  faecal  material  where  it  ought  not  to  be.  In  the  anal 
papillae  there  was  a  profusion  of  nerve  terminals  in  which  was  situated  a 
special  rectal  sense  to  guard  against  the  involuntary  discharge  of  fgeces. 
Eectal  constipation  produced  a  muscular  spasm  so  that  the  rectum  was  not 
completely  emptied.  The  treatment  he  advocated  was  to  keep  the  anal  region 
dry  and  to  ensure  the  emptying  of  the  rectum  at  night  by  the  introduction 
of  half-a-pint  of  water  at  a  temperature  of  from  70"  to  80'  F.  He  was  sure 
that  80  per  cent,  of  the  cases  could  be  cured  by  dryness,  cleanliness,  relieving 
constipation  and  removing  any  obvious  cause.  Another  10  per  cent,  might 
require  other  treatment  such  as  zinc  ionization  (which  was  extremely  good), 
or  X-rays.  The  remaining  10  per  cent,  were  patients  with  neurotic  tendencies 
who  would  defeat  all  efforts  and  permanently  remind  us  of  the  limitations  in 
medicine  and  surgerv. 
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INFORMAL     DISCUSSION.^ 

The  President 

opened  an  informal  discussion.  The  idea,  he  said,  was  a  good  one,  and 
enabled  members  to  compare  views.  He  would  like  to  bring  forward  for 
discussion  two  subjects  : — 

(I)   Abscess  and  Sinus  over  the  Lower  Part  of  the  Sacrum, 

This  was  an  uncommon  condition.  He  saw  a  case  last  week  of  an  abscess 
to  the  left  of  the  upper  part  of  the  internatal  cleft — nearly  all  of  it  had  been  to 
the  left  of  the  internatal  line.  The  tracks  as  a  rule  extended  up  and  down, 
but  rarely  had  a  connexion  with  the  rectum  ;  one  entei'ed  the  sacro-sciatic 
foramen  and  opened  into  an  ischio-rectal  abscess. 

Etiology. — Some  might  be  due  to  necrosis,  but  he  had  never  seen  a  case 
in  which  carious  bone  had  been  the  cause,  although  he  had  seen  over  thirty 
cases.     The  tracks  might  burrow  beneath  the  ligamentous  tissues. 

Mr.  SwiNFORD  Edwards 

thought  these  cases  were  due  to  traiima  with  resulting  infection.  He  agreed 
with  the  President  that  the  tracks  were  never  connected  with  the  rectum.  He 
advised  free  drainage  and  laying  them  into  fiat  wounds.  He  advised  leaving 
bone  alone,  as  it  was  rarely  the  cause  of  the  trouble. 

Sir  Charles  Gordon  Watson 

asked  whether  some  cases  might  be  due  to  suppui'ating  dermoids.  He  said 
he  had  found  some  abscesses  containing  hair. 

Mr.  Webb 

said  he  had  seen  one  case  at  the  Middlesex  Hospital  which  proved  to  be 
a  dermoid. 

Mr.  Lockhart-Mummery 

said  that  many  of  these  formations  were  lined  with  epithelium  and  were 
dermoids,  and  Sir  .John  Bland-Sutton  had  described  these  in  his  book. 
They  were  dermoids  lying  superficially  to  the  coccyx.  He  advised  their 
excision. 

The  President 

believed  that  there  were  two  distinct  conditions,  one  due  to  infection  following 
trauma,  the  other  due  to  dermoids.  The  antecedent  trauma  might  have 
occurred  a  long  time  before  infection. 

'  At  a  meeting  of  the  Sub-section,  held  Ma^'  11,  1921. 
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Mr.  JocELYN  Swan 
said  that  some  cases  might  he  due  to  tubercle. 

All  the  speakers  agreed  that  every  specimen  from  cases  of  this  description 
should  be  sectioned,  and  Sir  Gordon  Watson  proposed  that  the  Hon. 
Secretary,  Mr.  GRAEME  Anderson,  should  write  to  all  members  of  the  Sub- 
section asking  them  to  notify  him  of  such  cases,  and  to  obtain  sections  if 
possible. 

The  second  subject  brought  forward  for  discussion  by  the  PRESIDENT  was  ; — 
(II)  Adenomyoma  of    the    Rectum. 

Adenomyomata  were  locally  malignant :  tubular  glands  permeating  a  fibro- 
muscular  stroma  ;  a  single  layer  of  cylindrical  epithelium. 

In  one  case,  in  the  middle  of  the  pelvic  colon,  a  whipcord  stricture  was 
found  to  be  adherent  to  the  fundus  uteri.  This  was  thought  to  be  a  carcinoma, 
but  on  section  it  proved  to  be  an  adenomyoma. 

In  a  second  case  there  was  an  adenomyoma  of  the  uterus  with  the  left 
utero-sacral  ligament  much  thickened.  The  ligament  was  removed  and 
sectioned  and  showed  infiltration  with  adenomyoma,  and  in  time  he  believed 
that  the  first  part  of  the  pelvic  colon  would  have  been  involved. 

He  described  a  third  case  in  which  an  adenomyoma  of  the  cervix  had 
involved  the  rectum  and  haemorrhage  had  occurred  per  rectum  during  men- 
struation. A  section  showed  adenomyomatous  tissue  in  the  anterior  rectal 
wall. 

Leitch  believed  that  the  tumour-cells  in  these  cases  were  migratory  and 
came  from  the  uterus.  Lockyer  had  reported  a  case  in  which  he  had  removed 
the  uterus  and  segment  of  bowel  and  had  left  a  permanent  colostomy.  The 
possibility  of  the  occurrence  of  adenomyoma  should  be  borne  in  mind  in  all 
instances  of  supposed  rectal  carcinomata.  Only  about  eleven  such  cases  had 
been  recorded. 
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Cardiac  Massage.^ 
By  A.  G.  Levy,  M.D.,  M.E.C.P. 

The  principles  underlying  massage  of  the  heart  are  very  much  the  same 
for  whatever  condition  it  is  applied.  I  propose  first  to  state  these  general 
principles,  and  later  to  discuss  the  employment  of  massage  in  chloroform 
syncope,  a  form  of  syncope  with  which  I  am  most  familiar  from  an  experi- 
mental point  of  view,  and  a  form  which  is,  I  think,  of  more  interest  to  the 
surgeon  than  any  other. 

The  conclusions  at  which  I  have  arrived  are  mainly  the  outcome  of  a 
recent  investigation,  and  whilst  I  have  some  things  to  say  which  are  new,  a' 
good  deal  is  not  new  but  is  in  agreement  with  and  serves  to  confirm  the 
opinion  of  others. 

J.  A.  Gunn  [4]  has  recently  published  a  paper  in  which  he  lays  down 
certain  lohysiological  principles  for  guidance  in  performing  massage,  and 
whilst  I  accord  with  much  that  he  has  written,  his  paper  requires  expansion, 
for  he  deals  with  one  form  of  chloroform  syncope  only,  viz.,  that  from 
overdosage,  whereas  primary  cardiac  syncope  is  the  condition  which  calls 
most  urgently  for  the  application  of  this  method  of  resuscitation. 

I  think  that  the  small  number  of  cases  in  which  cardiac  massage  has  been 
practised  with  a  successful  result  are  sufficiently  well  known  to  excuse  further 
comment  upon  them,  but  I  am  sure  that  the  large  number  of  the  unsuccessful 
attempts  is  unappreciated  ;  they  are  in  fact  almost  sufficiently  numerous  to 
bring  cardiac  massage  into  disrepute.  This  is  not  as  it  should  be,  and  I  am 
therefore  putting  forward  how  consistently  successful  results  are  obtained  in 
animals,  and  I  shall  give  my  reasons  for  believing  that  similar  results  can  be 
obtained  in  man. 

The  sole  function  of  cardiac  massage,  as  I  maintain  in  common  with  others, 
is  to  create  an  artificial  circulation  ;  to  perfuse  the  lungs,  and  to  supply  the 
heart  and  central  nervous  tissues  w'th  oxygenated  blood  in  order  to  preserve 
their  function.  This  view  has  been  orought  forcibly  home  to  me  in  my  special 
work. 

The  term  "  massage"  is  a  misnomer  ;  it  is  not  massage  of  the  muscular 
tissue  of  the  heart,  which  is  required,  but  a  rhythmical  compression  of 
the  heart  efficient  in  expelling  with  fair  force  the  contents  of  both  ven- 
tricles ;  the  right  ventricle  must  be  compressed  as  well  as  the  left,  and  I 
have  not  found  my  experimental  results  to  be  consistently  satisfactory 
unless  this  point  receives  careful  attention.  Obviously  a  good  supply  of 
oxygenated  blood  to  the  left  ventricle  can  only  be  obtained  by  emptying 
the  right. 

In  the  human  heart,  therefore,  the  hand  must  have  ready  access  to  the 
right  ventricle,  and  this  is  one  of  the  points  in  surgical  technique  which  tends 
to  turn  the  scale  between  success  and  failure. 

1  At  a  meeting  of  the  Section,  held  June  1   1921. 
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I  may  digress  for  a  moment  to  a  point  of  more  academic  interest.  Gunn 
[4]  maintains  that  massage  also  acts  as  a  mechanical  stimulus  to  the  heart 
beat ;  it  is,  however,  difficult  to  see  how  this  can  be  or  to  agree  that  sufficient 
reason  has  been  given  in  support  of  this  view.  Personally  I  beheve  massage 
is  deleterious  to  the  heart  beat  and  I  think  Gunn  and  Martin's  [5]  own  ex- 
periments maybe  interpreted  as  bearing  out  this  point  of  view  ;  the  heart  beat 
is  most  certainly  not  initiated  in  cases  of  ventricular  fibrillation  {see  fig.  2)  by 
mechanical  stimulus,  and  I  think  this  theory  should  be  entirely  disregarded 
in  considering  practical  methods. 

Surgical  Technique. — The  technique  of  obtaining  proper  access  to  the 
heart  and  compressing  it  is  evidently  of  great  importance ;  direct  access  to  the 
heart  appears  to  me  to  be  essential. 

In  a  number  of  recorded  cases  of  the  practice  of  massage  the  heart  has 
been  exposed  by  resecting  the  costal  cartilages  and  opening  the  pericardium, 
but  this  method  has  been  attended  with  a  single  success  only.  It  is  a 
somewhat  severe  operation,  and  the  delay  incurred  is  a  serious  disadvantage. 

The  subdiaphragmatic  mode  of  approach  has  nearly  all  the  recorded  suc- 
cesses to  its  credit,  but  I  believe  likewise  a  very  large  number  of  failures.  It 
can  rarely  be  entirely  satisfactory.  Bost  and  Neve  [1]  say  that  compression 
of  the  heart  in  this  way  is  possible  though  difficult  in  the  child,  but  in  the 
adult  it  can  rarely  be  effected,  as  only  the  cardiac  apex  can  be  reached,  and 
this  tends  to  slip  upwards.  Further  they  say  that  it  is  possible  to  obtain 
direct  access  to  the  heart  inside  the  pericardium  by  an  incision  into  the  base 
of  it  from  below  the  diaphragm  ;  the  left  lobe  of  the  liver  and  the  stomach 
are,  however,  liable  to  get  in  the  way  in  this  operation :  there  is  a  risk  of 
injuring  the  musculo-phrenic  artery,  and  there  is  considerable  difficulty  in 
inserting  sutures  in  the  diaphragm  and  finally  closing  the  incision.  Bost  and 
Neve  [1]  have  therefore  devised  anotlier  method  of  obtaining  direct  access, 
which  is  briefly  as  follows  :  An  abdominal  incision  is  made  and  through  this 
the  attachments  of  the  diaphragm  to  the  left  costal  margin  are  cut  for  2  in. 
The  right  hand  is  inserted  into  the  left  pleural  cavity  and  the  heart  grasped 
outside  the  pericardium.  During  massage  the  parts  are  pressed  around  the 
right  wrist  to  prevent  air  entering  the  pleural  cavity.  This  method  appears  to 
me  to  satisfy  most  nearly  the  required  conditions.  Bost  and  Neve  [l] 
obtained  a  success  with  it  in  a  case  in  which  the  subdiaphragmatic  method 
had  previously  failed,  and  Coleman  [2]  has  recently  narrated  a  somewhat 
similar  experience. 

The  Performance  of  Artificial  Bespiration. — Success  as  a  result  of  cardiac 
massage  is  almost  out  of  the  question  without  artificial  respiration,  but  there 
is,  as  a  fact,  abundant  evidence  that  its  performance  has  been  frequently 
neglected. 

In  man,  judging  by  cHnical  records,  as  in  cats,  there  is  frequently  a  strong 
tendency  to  the  persistence  of  the  respirations  after  primary  cardiac  failure, 
and  no  doubt  cardiac  massage  will  assist  to  maintain  them  if  performed  soon 
enough.  Such  efforts  can,  however,  only  be  fitful  and  are  quite  inefficient  for 
the  purpose  in  view  as  a  general  rule,  although  it  would  appear  that  recovery 
by  massage  has  occurred  in  a  few  instances  without  artificial  respiratory 
assistance. 

Possibly  artificial  respiration  by  Silvester's  method  is  sufficient  when 
there  is  no  opening  into  the  pleural  cavity,  if  it  can  be  done  without  inter- 
ference wdth  the  proper  performance  of  massage.  In  the  case  of  an  operation 
for  direct  access  to  the  heart  perflation  of  the  lungs  is  without  question  the 
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right  method  to  adopt ;  it  obviates  the  risk  of  the  production  of  pneumothorax 
and  provides  for  the  full  inflation  of  the  lungs  when  the  hand  is  in  the  left 
pleural  cavity. 

Intubation  of  the  larynx  can  easily  be  performed  on  an  individual  in  the 
flaccid  condition  following  cardiac  syncope,  when  the  initial  asphyxial  spasm, 
if  any,  has  passed  off,  and  the  lungs  can  be  readily  blown  up  through  the  tube 
by  the  lung  power  of  another  person.  Perflation  of  the  lungs  by  means  of  the 
apparatus  employed  for  the  intratracheal  method  of  administering  an 
anaesthetic  should  likewise  be  effective ;  a  steady  stream  of  oxygen  passed 
direct  from  a  cylinder  through  an  intratracheal  tube  would  serve  exceedingly 
well,  provided  of  course  the  force  of  the  blast  be  carefully  controlled.  A  pair 
of  bellows  constitutes  a  simple  apparatus  for  performing  intermittent  perflation. 
Even  mouth  to  mouth  perflation  may  be  practised  in  an  emergency,  but  one 
or  other  method  must  be  employed  in  an  efficient  manner  in  conjunction 
with  intrathoracic  massage  if  cardiac  massage  is  to  be  made  a  practical 
success. 

I  agree  with  Gunn  as  to  the  importance  of  a  proper  mechanical  device 
being  available  for  the  purpose  of  artificial  respiration  ;  there  used  to  be  an 
apparatus  of  this  kind  called  a  lung  motor  on  the  market,  but  I  have  no 
personal  experience  of  its  employment.  It  has  been  urged  that  the  rigidity  of 
the  human  thoracic  cage  tells  against  intermittent  perflation,  but  the  pliability 
of  the  diaphragm  allows  sufficient  room  for  pulmonary  expansion. 

W.  E.  Fisher  [3]  has  practised  with  success  a  method  of  combined  massage 
and  artificial  respiration  :  by  a  series  of  thrusts  with  the  fingers  under  the 
diaphragm  he  at  the  same  time  compressed  the  heart  and  expelled  air  from 
the  thorax.  Such  a  method  as  this  can  only  be  regarded  as  tentative,  and  not 
likely  to  have  a  large  measure  of  success  ;  I  am  convinced  that  both  surgeon 
and  anaesthetist  must  be  absolutely  thorough  in  their  methods  if  they  are  to 
justify  the  performance  of  massage.^ 

TJie  2IetJiod  of  Apphjimj  Cardiac  Compression. — I  have  tested  the  effect  of 
varying  the  rate  of  compression,  and  do  not  myself  regard  this  as  a  matter  of 
much  importance.  It  is  necessary  to  maintain  sufficient  circulation  pressure 
in  the  arteries,  so  I  do  not  think  the  rate  should  be  much  less  than  that  of  the 
natural  beat.  The  rate  of  compression  bears  no  relation  to  that  of  the  spon- 
taneous beat  on  recovery. 

Gunn  and  Martin  [5]  have  found  that  in  the  overdosed  heart  a  spontaneous 
beat  develops  more  readily  after  a  pause  in  the  massage,  and  they  recommend 
that  after  a  time  massage  should  be  intermitted  by  short  pauses.  I  have 
independently  found  that  recovery  after  primary  cardiac  failure  is  influenced 
similarly,  a  matter  to  which  I  wuU  refer  again  later.  The  interruption  of 
massage  is  evidently  a  point  of  considerable  importance. 

The  Limit  of  the  Interval  betiueen  the  Occurrence  of  Syncope  and  the  Covi- 
mencement  of  Massage. — This  point  appears  to  be  fairly  well  decided.  The 
limit  is  not  conditioned  by  any  cardiac  consideration,  at  least  not  mainly,  for 
the  heart  possesses  remarkable  powers  of  recuperation  after  prolonged  periods 
of  suspended  circulation.  The  limit  is  a  quite  narrow  one  and  is  set  by  the 
length  of  time  that  the  nerve  centres  can  stand  deprivation  of  blood;  if 
this  interval  is  too  long,  severe  nervous  symptoms  supervene  on  restoration 
of  the  circulation,  such  as  tetany,  rigidity,  screaming,  incontinence  of  urine, 
and  signs  of  severe  cerebral  irritation,  and  these  generally  terminate   fatally. 

1  I  presume  the  anjesthetist  devotes  his  attention  to  the  pulmonary  ventilation. 
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Evidently  A.  E.  Eussell's  [11]  limit  of  five  minutes  is  a  safe  one,  and  is  now 
generally  accepted,  but  the  case  need  not  be  regarded  as  absolutely  hopeless 
after  a  longer  interval ;  in  Mollison's  [9.  case  it  was  thirteen  minutes,  but 
the  patient  only  recovered  after  prolonged  and  serious  cerebral  symptoms 
had  occurred.  This  time  limit  is  within  that  in  which  intravascular  clotting 
can  occur,  so  that  this  matter  does  not  require  special  consideration. 

Posture. — Partial  inversion  is  no  doubt  of  benefit  in  assisting  the  cerebral 
circulation,  and  the  filling  of  the  heart  chambers.  There  is  no  experimental 
evidence  to  show  that  it  assists  recovery  in  any  other  way. 

Chlorofoem  Syncope. 

The  foregoing  principles  have  a  general  application  to  cardiac  massage 
under  any  circumstances.  In  chloroform  narcosis  there  are  two  principal 
forms  of  syncope  which  require  some  separate  consideration. 

(l)  Sijucope  from  Overdosage. — In  this  form  of  syncope  both  the  heart  and 
respiratory  centre  are  afi'ected  by  the  excess  of  chloroform,  but  the  respiration 
fails  first,  and  the  heart  subsequently,  partly  from  the  effect  of  the  chloroform 
and  partly  from  lack  of  oxygen.  The  heart's  action  is  never  totally  suppressed 
by  an  overdose  and  it  continues  to  beat,  faintly  it  is  true,  but  yet  without  doubt 
sufficiently  to  maintain  a  measure  of  pulmonary  and  coronary  circulation ; 
artificial  respiration  can  thus  restore  the  heart  beat,  first  by  supplying  much 
needed  oxygen,  and  secondly  by  causing  exhalation  of  the  excess  of  chloroform. 
It  is  my  personal  opinion  that  recovery  can  always  be  effected  by  artificial 
respiration  alone  when  promptly  applied,  as  probably  it  always  is,  but 
I  recognize  that  if  it  be  neglected  the  heart  becomes  totally  asphyxiated 
and  incapacitated  and  may  not  then  be  amenable  to  this  treatment.  In  such 
an  exceptional  circumstance  cardiac  massage  would  be  called  for. 

The  adequacy  of  massage  to  restore  the  beat  of  the  overdosed  heart  has 
been  fully  proved  ;  my  personal  experience  in  experiments  on  cats  has  been 
a  rapid  success  in  all  cases,  even  in  hearts  artificially  overdosed  to  the 
complete  extinction  of  the  ventricular  beat. 

The  heart  recovers  from  an  overdose  in  a  characteristic  fashion.  The  beat 
is  at  first  very  feeble  and  may  require  further  massage  to  improve  it.  Thence- 
forth improvement  in  both  beat  and  blood  pressure  is  gradual  and  progressive, 
consistent  with  the  view  that  the  heart  gains  in  strength  as  the  blood  excretes 
its  chloroform  (fig.  1). 

Gunn  [4]  recommends  washing  adrenalin  into  the  heart  tlirough  the 
jugular  vein  before  commencing  massage,  but  it  cannot  enter  the  coronary 
circulation  unless  the  heart  is  beating,  when  it  is  not  wanted,  or  until  the 
commencement  of  massage,  which  succeeds  without  it.  In  my  own  experi- 
mental experience  adrenalin  has  no  beneficial  effect  upon  a  heart  which  has 
been  overdosed  with  chloroform  to  the  extinction  of  its  function,  so  that  it 
does  not  appear  to  me  that  the  risky  combination  of  adrenalin  and  chloroform 
is  justified  by  any  theoretical  consideration.  If  the  blood -pressure  is  low 
following  recovery,  then  pituitrin  should  be  injected,  not  adrenalin,  for  the 
latter  is  dangerous  to  the  heart  which  has  thrown  off  its  excess  of  chloroform. 
I  can  confirm  Gunn  and  Martin's  [5]  observation  that  although  the  action  of 
the  vasoconstrictor  agent  be  temporary,  the  effect  in  such  circumstances  tends 
to  be  a  permanent  rise  of  pressure. 

(2)  Primary  Cardiac  Syncope. — In  this  form  of  syncope  the  respiratory 
centre  is  not  depressed  by  the  chloroform  and  the  respirations  continue  for  a 
short  period  after  the  stoppage  of  the  heart,  but  the  respirations  fail  like- 
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wise  shortly  afterwards  owing  to  cessation  of  the  circulation.  Neither  is  the 
heart  depressed  by  the  chloroform  ;  it  fails  quite  suddenly  from  the  onset  of 
ventricular  fibrillation  in  the  course  of  full  activity.  Sometimes  the  respirations 
are  exaggerated  immediately  before  they  finally  cease,  sometimes  there  is  a 
spasm  of  the  whole  body  ;  sudden  pallor  and  extreme  dilatation  of  the  pupils 
also  help  to  identify  this  form  of  syncope. 

Ventricular  fibrillation  has  generally  been  regarded  as  necessarily  fatal,  but 
this  is  by  no  means  the  case ;  that  recovery  may  occur  in  man  is  proved 
by  the  electrocardiographic  record  obtained  by  Eobinson  and  Bredeck  [10]  , 
and  there  is  indeed  in  my  opinion  clinical  evidence  that  spontaneous  recovery 
is  more  common  in  man  than  a  fatal  termination. 

Three  cases  of  serious  syncope  noted  by  Seymour  Jones  [6]  following  the 
injection  of  adrenalin  under  chloroform  were  certainly  due  to  ventricular 
fibrillation,  yet  they  all  recovered  without  treatment ;  a  number  of  reports  of 


Fig.  1  (full  size). — Blood-pressure  cuiTe  from  an  experiment  upon  a  cat.  Hurtle 
manometer.  Time  marked  in  seconds.  The  heart  had  been  overdosed  with  chloroform 
to  extinction  of  the  beat.  The  heai't  beat  was  restored  by  massage  and  artificial 
respiration,  and  the  tracing  shows  the  characteristic  gradual  improvement  of  beat  and 
blood-pressui'e  which  occurs  after  an  overdose. 

spontaneous  recovery  from  primary  cardiac  syncope  in  chloroform  ansesthesia 
are  found  in  the  pages  of  the  Report  of  the  Anaesthetic  Committee  of  the 
British  Medical  Association,  and  in  these  instances  there  can  be  little  doubt 
fibrillation  had  occurred. 

I  am  laying  stress  upon  this  tendency  towards  spontaneous  recovery  from 
fibrillation  in  man,  because  it  is  correlated  with  success  in  the  practice  of 
cardiac  massage,  massage  being  merely  a  means  of  saving  the  heart  from 
asphyxia,  and  affording  it  a  prolonged  opportunity  of  exerting  its  natural 
tendency  to  recover  spontaneously.  In  dogs  there  is  little  of  this  tendency, 
and  attempts  at  resuscitation  by  massage  generally  terminate  in  failure.  In 
cats  on  the  other  hand  there  is  a  conspicuous  tendency  towards  spontaneous 
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recoveryi  and  in  these  animals  I  have  found  cardiac  massage  consistently 
successful.  I  therefore  class  man  in  the  same  category  as  the  cat,  in  respect 
of  the  successful  issue  of  massage. 

In  cats  spontaneous  recovery  always  occurs  whilst  the  heart  is  still 
vigorous  and  the  fibrillary  movements  active,  that  is  within  the  first  one  and  a 
quartev  minutes  from  the  moment  of  syncope ;  it  cannot  occur  later  when  the 
heart  has  become  asphyxiated.  On  perfusing  tlie  heart  with  oxygenated  blood 
by  massage  with  artificial  respiration  the  active  fibrillation  is  sustained  until 
sooner  or  later,  provided  massage  is  continued  sufficiently  long,  the  fibrillary 
movements  are  replaced  by  the  normal  sequential  beat. 

The  practical  lesson  is  obvious  ;  not  more  than  two  minutes  should  be 
allowed  for  the  chance  of  spontaneous  recovery  following  primary  cardiac 
syncope  in  man,  and  thereafter  cardiac  massage  should  be  proceeded  with 
without  hesitation. 


Fig.  2  (full  size). — Blood-pressure  curve  from  an  experiment  on  a  cat.  Hurtle 
manometer.  Time  marked  in  seconds.  Resuscitation  of  the  fibrillating  ventricles  by 
cardiac  massage  combined  with  artificial  respiration.  The  tracing  shows  two  periods 
of  massage,  1  and  3.  and  two  pauses,  2  and  4.  The  heart  recovers  during  a  pause.  The 
recovery  from  fibrillation,  5,  is  characteristically  rapid,  and  contrasts  vividly  with  the 
gradual  recovery  after  overdose. 

If  I'ecovery  is  not  effected  within  the  first  five  minutes  of  massage,  this 
should  be  intermitted  by  a  pause  of  about  fifteen  seconds,  later  extended  to 
forty-five  seconds,  and  this  procedure  may  be  found  successful  either  during 
the  pause  or  on  resumption  of  massage.  A  pause  appears  to  rest  the  heart 
from  the  depressing  influence  of  manipulation,  for  it  results  in  increased 
fibrillary  activity.  An  illustration  of  this  event  is  shown  in  fig.  2  ;  incidentally 
such  an  experiment  shows  how  mechanical  stimulus  plays  no  part  in  the 
resuscitation  of  the  normal  beat. 

1  Recovery  from  fibrillation  is  not  merely  a  recoverv  from  inactivitv,  as  it  is  in  the  case  of 
overdosage.  The  normal  beat  is  not  supei-jjosed  on  fibrillation,  and  the  latter  must  cease  before 
recovery  can  take  place  ;   there  is  a  momentary  phase  of  inactivity  interposed. 
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The  recovery  from  fibrillation  is  sudden  and  characteristic  ;  the  first  beats 
are  sufficiently  powerful  to  cause  the  blood-pressure  to  mount  up  rapidly 
(fig.  2),  for  the  heart  has  not  been  depressed  by  an  excess  of  chloroform.^ 

Sometimes  a  temporary  cessation  of  fibrillation  occurs  within  the  first  few 
minutes  of  onset,  but  the  heart  cannot  beat  because  it  is  asphyxiated  and 
fibrillation  is  soon  resumed.  If  such  a  period  happen  to  be  hit  upon  when 
one  is  commencing  massage,  recovery  is  easy  and  rapid,  but  the  beats  are  first 
feeble  and  gain  strength  slowly,  for  it  is  a  recovery  from  simple  asphyxia. 

Apart  from  this  happy  chance  the  length  of  interval  between  syncope  and 
the  commencement  of  massage  is  not  of  great  importance,  at  least  up  to  a 
limit  of  fifteen  minutes.  The  duration  of  massage  is  fortuitous  ;  it  varied 
from  one  up  to  forty-eight  minutes  in  a  series  of  twenty-nine  cats  upon  which 
I  experimented.  The  following  table  shows  my  results  in  extenso.  Every 
case  had  a  successful  issue,  so  that  the  absolute  efficiency  of  massage  for 
fibrillation  in  cats  is  remarkable. 


Interval  from  moment  of  syncope 

to  coniniencement  of  m.assage 
2  niini\tes    ... 


2  minutes,  30  seconds 

3  minutes    ... 


4  minutes 

5  minutes 

7  minutes 

8  minutes 

9  minutes 

10  minutes 

11  minutes 

12  minutes 

13  minutes 
1.5  minutes 


Duration  of  ma.ssage  before  ventricular 
beat  returned 
19  minutes,  30  seconds  ;     20  seconds*  ;     1  minute  ; 
10  seconds*  ;  1  minute*  ;  9  minutes,  3.5  seconds  ; 

1  minute*  ;  4  minutes  ;  12  minutes,  30  seconds 

2  minutes  ;  4  minutes,  30  seconds  ;  9  minutes 

16  minutes  ;    5  minutes,  30  seconds  ;    20  seconds* 

2  minutes,  50  seconds 

3  minutes 
30  seconds* 
48  minutes 

22  minutes,  25  seconds  ;  6  minutes,  10  seconds 

23  minutes 

3  minutes,  15  seconds  ;  5  minutes,  40  seconds 

4  minutes 
8  minutes 

4  minutes,  10  seconds  ;  7  minutes 

24  minutes,  30  seconds 


*  In  those  experiments  marked  by  asterisks  fibrillation  was  in  abeyance  when 
massage  was  commenced. 

The  blood -pressure  on  recovery  from  fibrillation  is  nearly  always  satisfac- 
tory ;  should  it  be  unsatisfactory  an  injection  of  pituitrin  will  improve  it  very 
much. 

McWilliam  [8]  tested  the  action  of  adrenalin  and  a  number  of  other  drugs 
upon  the  fibrillating  ventricles  ;  he  used  them  in  conjunction  with  massage 
and  obtained  successful  results.  I  have  repeated  most  of  these  experiments, 
but  in  my  experience  the  results  of  massage  alone  are  equally  good,  and  I 
have  so  far  been  unable  to  convince  myself  that  any  of  the  drugs  are  of  real 
service.  Further  research  is  desirable  upon  the  subject,  but  for  the  present 
drugs  are  better  left  alone,  for  the  drug  that  will  stop  fibrillation  is  yet  to  be 
found. 

It  is  for  the  treatment  of  primary  cardiac  syncope  from  ventricular  fibrilla- 
tion that  cardiac  massage  finds  its  most  urgent  application.  If  a  patient  fails 
to  recover  spontaneously  from  fibrillation  within  two  minutes  massage  becomes 
imperative,  for  there  is  no  other  remedy.  I  think  I  may  claim  to  have 
demonstrated  the  effectiveness  of  this  remedy  ;  the  treatment  of  ventricular 
fibrillation  by  this  method  in  cats  has  been  shown  to  be  consistently  successful 
and  I  believe  similar  results  can  be  obtained  in  man.  It  must  be  admitted 
however  that  the  conditions  are  not  so  favourable  in  man.     In  animal  experi- 


1  Fibrillation  does  not  occur  in  full  chloroform  anaesthesia. 
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ments  the  chest  is  laid  open  and  the  heart  made  thoroughly  accessihle  ;  it  can 
be  compressed  by  the  fingers  without  undue  fatigue,  the  efficiency  of  massage 
can  be  judged  by  inspecting  the  colour  of  the  left  auricle,  the  lungs  are  seen 
expanding  and  the  efficiency  of  the  artificial  respiration  can  be  gauged,  and  the 
nature  of  the  fibrillary  movements  can  be  inspected.  In  man  there  must  be 
some  difficulty  in  getting  at  the  heart  and  efficiently  embracing  the  ventricles 
in  the  grasp,  and  fatigue  of  the  operator's  hand  is  an  element  which  is  not 
negligible  in  a  prolonged  case.  The  proposition  in  man  seems  to  me  a  some- 
what difi'erent  one  and  occasional  failures  must  be  expected,  but  with  a  proper 
knowledge  of  the  principles  involved  and  their  careful  application  very  much 
better  results  may,  I  am  persuaded,  be  obtained  in  cases  of  massage  than  has 
hitherto  been  the   case. 

EULES   FOR   THE   PEEFOEMANCE    OF  CAEDIAC  MASSAGE    IN   ChLOEOFOEM 

Syncope. 

(a)  In  syncope  from  overdosage.  Partial  inversion  and  immediate 
artificial  respiration  by  Silvester's  method.  If  recovery  does  not  occur  within 
three  minutes,  artificial  respiration  alone  is  not  likely  to  avail.  Proceed  after 
three  minutes  to  perform  intrat'horacic  massage  with  perflation  of  the  lungs. 

(&)  In  syncope  from  primary  cardiac  syncope.  Partial  inversion  for  two 
minutes  (with  artificial  respiration  if  the  diagnosis  is  not  quite  certain).  If 
spontaneous  recovery  does  not  occur  within  two  minutes,  proceed  at  once  to 
intrathoracic  massage,  with  perflation  of  the  lungs. 

(c)  In  the  interest  of  the  nerve  centres  cardiac  massage  should  be 
commenced  within  five  minutes  of  syncope. 

(fZ)  Success  depends  upon  proper  access  to,  and  the  efficient  compression 
of  both  ventricles,  and  an  efficient  system  of  artificial  respiration. 

(e)  If  continued  rhythmic  compression  is  not  successful  in  five  minutes, 
it  should  be  intermitted  for  periods  of  up  to  forty-five  seconds'  duration. 

(/)  Massage  should  be  continued,  if  necessary,  up  to  one  hour's  duration, 
before  abandoning  the  case. 

[g)  It  is  advisable  to  rely  throughout  on  massage  alone  and  discard  the 
use  of  drugs. 

[h)  If  the  circulation  is  feeble  after  recovery,  an  intravenous  injection  of 
l^ituitrin  is  desirable. 
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DISCUSSION    ON    BONE-GRAFTING. 

Mr.  E.  W.  Hey  Geoves 

reported  the  following  four  cases  illustrating  special  points  in  bone- 
grafting  : — 

Case  I. — E.  D.,  aged  40.  Gunshot  wound,  right  arm,  1917.  Gap 
fracture  of  middle  of  shaft  of  radius  had  been  repaired  by  means  of  auto- 
genous tibial  graft  shaped  like  a  cricket  bail.  Condition  three  years  after 
showed  strong  bone  of  same  thickness  as  normal  radius. 

Case  II. — D.  C,  aged  32.  Gunshot  wound  of  right  forearm,  loss  of  about 
3  in.  of  lower  part  of  shaft,  articular  end  being  preserved.  An  attempt  at 
restitution  had  been  made,  first  by  loosely  placing  a  small  piece  of  tibia  in  the 
gap  and  then  by  adding  a  steel  plate.  Both  these  methods  had  failed.  After 
removal  of  ragged  bone  ends  and  all  scar  tissue  a  stout  tibial  graft  had 
been  placed  in  position  with  ample  intramedullary  fixation.  Eesult  two 
years  later  showed  perfect  functional  and  structural  unity  of  the  graft  with 
its  bed. 

Case  III. — E.  T.,  aged  39.  Gunshot  wound  of  humerus  complicated  by 
gap  fracture  of  middle  of  shaft,  ankylosis  of  elbow  and  musculo -spiral 
paralysis.  Nerve  had  been  successfully  sutured  in  1919.  In  1920  fracture 
had  been  treated  by  dead  bone-graft.  Piece  of  beef  bone  6  in.  by  f  in.  by  g  in. 
previously  prepared  had  been  driven  into  proximal  fragment  and  slipped  into 
distal  fragment  after  splitting  latter.  Condition  after  fifteen  months  showed 
firm  union  of  humerus  with  consolidation  round  central  shaft. 

Case  IV. — G.  P.,  aged  11.  Fibrocystic  disease  of  left  humerus.  Between 
1916  and  1920  boy  had  four  times  fractured  the  arm,  the  humerus  of  which 
showed  cystic  degeneration  in  middle  of  shaft  for  distance  of  3  in.  On 
January  14,  1920,  he  had  been  treated  by  excision  of  diseased  area  followed 
by  insertion  of  double  beef-bone  graft,  prepared  by  making  tAvo  pieces  of  bone 
each  6  in.  long  by  i  in.  by  i  in.,  and  overlapping  each  other  for  3  in.  These  had 
been  bolted  together  so  as  to  form  a  graft  |  in.  by  1  in.  thick  in  the  central  part, 
with  projecting  pegs  3  in.  by  |  in.  by  *  in.  The  graft  had  been  taken  to  pieces 
and  each  end  driven  into  one  fragment  of  humerus  above  and  below  the  3  in. 
gap  after  subperiosteal  resection  of  diseased  area.  The  two  portions  of  graft  had 
been  bolted  together.  Patient  had  made  uninterrupted  recovery,  and  X-rays 
taken  at  three-monthly  intervals  demonstrated  that  the  bone  had  been 
rapidly  re-formed  round  central  graft,  and  that  sixteen  months  after  operation 

^  At  a  meeting  of  the  Sub-section,  lield  May  3,  1921. 
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the  latter  was  still  a  solid  central  strut,  showing  certain  amount  of  al^sorption. 
The  contour  and  general  solidity  of  the  humerus  was  normal  and  function  of 
limb  was  perfect. 

Mr.  M.  FiTZMAUEiCE  Kelly, 

reported  on  a  case  of  flail  shoulder  treated  by  bone-grafting.  W.  J.  D.,  aged 
22,  had  been  wounded  on  April  25,  1918,  in  right  shoulder,  and  taken  prisoner. 
Head  and  portion  of  shaft  of  humerus  had  been  removed,  total  deficiency  being 
Si  in.  When  seen,  arm  was  quite  useless  and  could  not  be  raised,  but  there 
was  no  nerve  lesion  and  movements  of  elbow,  wrist,  and  fingers  were  good. 
After  preliminary  excision  of  scar,  operation  for  arthrodesis  had  been  performed 
on  April  21.  Upper  end  of  humerus  had  been  easily  cleared  and  about  f  in. 
of  sclerosed  bone  cut  away.  Glenoid  cavity  had  been  defined  with  difficulty, 
and  fibrous  tissue  and  remains  of  cartilage  removed,  exposing  cancellous  bone  in 
its  whole  extent.  Glenoid  had  been  then  tunnelled  with  a  gouge  upwards  and 
inwards  into  the  supraspinous  fossa,  the  angle  being  about  70^  abduction  and 
30'  flexion.  Five  inches  of  middle  of  left  fibula  had  been  taken  as  graft,  and 
anterior  borders  removed,  this  rendering  graft  roughly  cylindrical,  and  opening 
up  medullary  cavity  throughout.  Graft  had  then  been  wedged  into  medulla  of 
humerus  for  about  half  its  length,  and  other  end  through  glenoid  cavity, 
humerus  being  brought  within  about  o  in.  of  lower  end  of  glenoid.  Arm  and 
shoulder  had  been  fixed  in  plaster. 

Skiagrams  were  exhibited  showing  the  condition  before  operation,  and  the 
graft  in  position,  taken  through  the  plaster. 

A  further  report  of  progress  would  be  given  at  a  future  meeting. 

Mr.  D.  McCrae  Aitken 

showed  a  pensioner,  H.,  wounded  April,  1917.  Bone-graft,  February,  1919,  at 
Middlesex  Hospital.  Eeferred  to  Shepherd's  Bush  Hospital,  May,  1920. 
X-ray,  June  18,  1920,  showed  disunion  both  ends  of  graft.  At  this  time  arm 
had  been  more  pronated  than  now. 

Treatment :  Forearm  supinated  and  pulled  out  and  fixed  in  plaster  in 
most  supine  position  possible.     Kept  in  plaster. 

Intention  of  treatment :  To  improve  alignment  prior  to  further  operative 
treatment. 

X-ray,  taken  April  16,  1920,  showed  that  the  bone-graft  had  reunited. 

The  further  question  of  shortening  ulna  had  now  arisen. 

Mr.  C.  Max  Page 

said  that  fracture  of  bone-grafts  occurred  all  too  frequently  ;  in  his  experience 
the  fracture  did  not  necessarily  take  place  at  the  level  at  which  the  graft  was 
attached  to  the  host  bone  but  not  uncommonly  occuiTed  in  the  free  part. 
Inadequate  external  fixation  was  responsible  for  many  of  these  accidents  ; 
he  believed  that  prolonged  fixation  by  means  of  plaster  of  Paris  splints  was 
the  only  method  which  could  be  relied  upon.  It  was  clear  that  in  the  first 
instance  a  graft  of  substantial  strength  should  be  employed  and  that  it  should 
be  firmly  fixed  at  both  ends  ;  but  there  were  periods  in  the  process  of  its 
absorption  and  conversion  into  living  bone  during  which  the  graft  was  weaker 
than   when  first  inserted.      It  was  not  possible  exactly  to  define  the  period 
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during  which  external  support  was  necessary,  but  it  might  extend  beyond 
a  year  and  the  time  at  which  it  could  be  dispensed  with  must  be  determined 
by  an  examination  of  the  X-ray  of  each  individual  case.  He  advocated  the 
use  of  plaster  of  Paris  as  the  only  method  by  which  close  fixation  of  the  bone 
could  be  obtained  ;  the  splint  could  be  efficiently  applied  without  interfering 
with  the  use  of  the  hand  in  the  upper  extremity,  and  in  the  case  of  the  lower 
extremity  the  appliance  could  be  an  ambulatory  one,  allowing  a  fair  amount  of 
weight  to  pass  through  the  long  axis  of  the  bone  whilst  protecting  it  from 
undue  lateral  strain. 

In  regard  to  the  use  of  intramedullary  pegging  as  a  method  of  fixing  bone- 
graft  he  could  not  agree  with  the  distrust  of  the  procedure  that  had  been 
expressed.  He  considered  that  for  a  large  proportion  of  cases  it  was  the 
method  of  choice  on  account  of  the  close  coaptation  which  it  gave  between 
the  graft  and  the  host  bone. 
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The  Significance  of  the  Jaw-neck  Syndrome  in  the 
Rheumatic  Group  of  Diseases,^ 

By  Aethur  Stanley  Herbert,  O.B.E.,  M.D.,  B.S.Lond. 

{Late  Government  Balneologist  to  the  Dominion  of  Neiv  Zealand.) 
(ABSTRACT.) 

It  is  well  known  that  involvement  of  the  temporo-maxillary  joint  is 
common  in  certain  forms  of  arthritis  and  uncommon  in  others,  but  the 
great  importance  of  this  point  as  a  differentiating  symptom  in  the 
diagnosis,  and  consequently  in  the  treatment,  of  the  so-called  rheumatic 
diseases  is  insufficiently  recognized.  The  whole  medley  of  diseases 
vaguely  classed  under  the  heading  of  "  rheumatic  "  or  "  gouty  "  can  be 
divided  sharply  into  two  groups  :  (A)  those  in  which  the  temporo- 
maxillary  joint  is  involved,  and  (B)  those  in  which  it  is  not. 

The  importance  of  this  division  lies  in  the  fact  that,  if  in  any  case 
we  find  this  joint  affected,  we  can  conclude  that  we  are  dealing  with  a 
condition  due  to  some  bacterial  toxin,  and  say  definitely  that  it  is  «o^one 
of  gout,  however  closely  that  disease  may  be  simulated.  Could  we 
define  our  conception  of  rheumatism  with  certainty  and  limit  the  appli- 
cation of  the  term  to  cover  rheumatic  fever  and  chronic  cases  directly 
connected  with  it,  I  would  extend  the  axiom,  and  say  that  we  can 
definitely  exclude  both  gout  and  rheumatism.  For  while  acute  rheu- 
matism is  generally  conceded  to  be  due  to  microbic  invasion,  yet  the 
toxin  does  not  appear  to  select  this  particular  joint. 

A  rheumatic  or  gouty  person  may,  of  course,  have  his  jaws  affected, 
for  he  is  no  more  and  no  less  immune  than  other  people  to  the  various 
toxins  which  affect  the  joints,  but  the  jaw  lesion  is  due  to  some 
secondary  or  superadded  infection,  and  the  underlying  cause  must  be 
sought  in  gonorrhoea,  rheumatoid  arthritis,  dysentery,  oral  sepsis,  &c. 

'  At  a  meeting  of  the  Section,  held  October  19,  1920, 
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One  other  and  confirmatory  symptom  group  shares  in  this  patho- 
gnomonic import,  and  that  consists  in  pain,  stiffness,  and  sometimes 
grating,  in  the  back  of  the  neck  just  below  the  occiput.  (The  pathology 
of  this  condition  was  discussed  in  the  light  of  the  experimental  work  of 
Nathan  [1].)  This  symptom  group  is  not  met  with  in  pure  rheu- 
matism or  gout ;  it  is  nearly  always  coincident  with  the  jaw  symptom, 
and  like  it  is  always  a  sign  of  some  other  form  of  arthritis.  The 
syndrome  has  been  spoken  of  as  pathognomonic  of  rheumatoid  arthritis. 
This  however  is  only  a  half-truth.  While  it  certainly  is  present  in  the 
great  majority  of  cases  of  rheumatoid  arthritis,  it  is  pathognomonic,  not 
of  that  disease,  but  of  a  whole  group  of  infective  and  toxic  conditions 
of  which  rheumatoid  arthritis  is  but  a  member  and  a  type.  I  w^ould 
lay  it  down  as  a  definite  law  that  in  gout  and  true  rheumatism  the 
syndrome  is  always  absent,  and  conversely  that  in  the  toxic  and 
infective  group  it  is  nearly  ahoays  present. 

The  above  statements  may  appear  somewhat  sweeping  and  dog- 
matic, and  there  must  be  exceptions  to  this  rule,  but  the  exceptions 
are  not,  I  think,  numerous.  Thus,  while  the  syndrome  is  never  present 
in  gout,  and  I  believe  never  in  rheumatism,  it  is  occasionally  absent  in 
the  toxic  group,  and  it  may  be  incomplete,  the  jaw  symptoms  being  the 
sign  generally  lacking.  Again  the  syndrome  may  be  more  frequently 
absent  in  some  countries  and  climates  than  in  others,  a  phenomenon  quite 
explicable,  for  variations  in  the  strains  of  micro-organisms  occur  under 
such  conditions.  (The  incidence  of  the  syndrome  in  gonorrhoeal,  post- 
dysenteric, and  rheumatoid  arthritis,  also  in  eleven  cases  of  arthritis 
consequent  on  acute  specific  fevers,  and  in  two  apparently  due  to 
hyperthyroidism,  was  here  discussed.) 

Before  proceeding  to  classify  the  rheumatic  group  of  diseases  in  the 
light  of  this  syndrome,  a  clear  definition  of  our  terms  is  necessary  ;  for 
in  this  branch  of  medicine  there  is  a  hopeless  confusion  of  nomenclature, 
and  the  same  term  may  connote  two  utterly  different  diseases  in  the 
minds  of  two  wholly  competent  observers ;  I  refer  more  especially  to 
the  use  of  the  terms  "rheumatism  "  and  "rheumatoid  arthritis." 

At  present  we  are  confronted  with  the  fact  that  the  word  rheu- 
matism is  used  in  conjunction  with  such  an  adjective  as  gonorrhoeal, 
and  if  we  confine  the  use  of  the  word  to  its  strict  meaning  we  must 
invent  a  new  adjective,  for  the  term  gonorrheal  arthritis  by  no  means 
covers  the  ground.  Used  broadly  in  its  loose  sense  "  rheumatism " 
would  seem  to  cover  all  the  cases  of  chronic  arthritis  that  do  not  tend 
habitually  to  suppuration,  together  with  fibrositis  and  certain  forms  of 


Section  of  Therapeutics  and  Pharmacology  3 

neuritis  and  iritis,  and  in  that  loose  sense  it  is  employed  in  the  following 
tables.  (A  definition  of  the  nomenclature  adopted  in  the  tables  here 
followed  :  the  more  important  points  are  selected  as  under.) 

Gonorrhoeal  ''rheumatism''  is  interesting  because,  while  a  well- 
defined  and  well-recognized  entity,  it  constitutes  a  prototype  of  the  whole 
Group  B.  The  disease  may  be  a  toxic  arthritis,  or  the  joints  may  be 
directly  infected  and  show  the  gonococcus  in  pure  culture,  or  again 
there  may  be  a  secondary  infection  with  other  organisms — e.g.,  in- 
fluenzal. The  clinical  picture  is  almost  too  familiar  for  comment,  but  I 
draw  attention  to  the  following  points :  The  jaw-neck  syndrome  is 
nearly  always  present  at  some  stage  of  the  disease.  There  is  frequently 
in  acute  cases  a  characteristic  careworn  facies.  There  is  often  a  bony 
spur  from  the  os  calcis  into  the  plantar  fascia,  which  makes  a  striking 
X-ray  picture,  and  there  is  a  tendency  to  atrophy  of  the  interphalangeal 
articular  cartilages  out  of  proportion  to  the  apparent  severity  of  the 
local  arthritis,  which  is  suggestive,  though  of  course  not  pathognomonic. 
In  view  of  the  not  infrequent  secondary  infections,  it  is  important  to 
remember  that  the  condition  may  be  lit  up  by  some  other  infection 
twenty  years  after  a  wholly  forgotten  and  insignificant  gonorrhoea, 
followed  by  an  equally  mild  and  ignored  "  rheumatism."  The  clinical 
picture  of  the  other  members  of  the  group  is  practically  identical  with 
that  of  gonorrhoeal  rheumatism,  with  the  exception  of  the  plantar  spur, 
which  I  have  never  yet  encountered  in  other  forms  of  toxic  arthritis. 

Toxic  Arthritis  or  Bheumatism. — In  this  condition  the  joint  trouble 
is  set  up  by  the  toxin  evolved  from  an  infected  focus,  and  there  is  no 
invasion  of  the  joints  by  micro-organisms.  The  toxin  may  act  as  a  direct 
poison  on  the  joint,  or  by  way  of  the  central  nervous  system,  or  possibly 
in  some  cases  through  the  endocrine  glands — e.g.,  the  thyroid  gland. 

B,heu7natoid  Arthritis. — Whether  this  disease  is  a  separate  entity  or 
whether  it  is  merely  part  of  the  foregoing  group  is  still  a  matter  of 
dispute.  The  completeness  of  the  clinical  picture  leads  me  personally 
to  consider  it  a  specific  disease  due  to  the  toxin  of  a  specific  micro- 
organism. Like  the  rest  of  the  toxic  group  it  shows  the  jaw-neck 
syndrome,  but  it  is  generally  distinguished  by  the  more  pronounced 
symmetry  of  the  articular  and  peri-articular  lesions,  as  evidenced 
especially  in  the  first  interphalangeal  joints  of  the  ring  and  middle 
fingers ;  by  the  more  marked  trophic  changes  of  the  bones,  as  evidenced 
in  a  skiagram  by  the  rarefaction  of  the  phalanges  in  the  neighbourhood 
of  affected  joints ;  by  neuro-trophic  phenomena,  such  as  sweating  palms 
and  bronzed  skin  ;  by  persistent  tachycardia  ;  and  by  its  predilection  for 
women. 
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(/)  Thyroid  Arthritis. — Clinically  indistinguishable  from  ordinary 
toxic  arthritis.  (The  connexion  between  Graves'  disease  and  rheu- 
matoid arthritis  was  discussed,  and  two  cases  of  arthritis  apparently 
due  to  hyperthyroidism  were  detailed.  These  two  cases  cleared  up 
under  measures  directed  solely  to  treatment  of  the  thyroid  condition.) 

Osteo-arthritis  is  wholly  dissimilar  from  rheumatoid  arthritis,  and 
I  submit  that,  so  far  as  the  bony  changes  are  concerned,  it  is  not  really 
a  disease  entity  at  all,  but  rather  an  end-process  and  final  stage  of 
many  diseases,  an  effort  of  Nature  to  repair  the  ravages  of  disease  or 
injury.  It  was  pointed  out  by  Lane  [12]  that  the  amount  of  bone 
formation,  represented  by  eburnation  and  bossing,  bears  a  direct 
relation  to  the  vitality  of  the  osseous  system.  Thus  in  Charcot's 
disease  these  reparative  changes  are  practically  absent,  in  rheumatoid 
arthritis  scanty,  in  gout  or  traumatic  arthritis  very  abundant. 


Suggested  Classification  of  the 
(1)  Gout 


Group  A. 

Jaw-neck  syndrome 

absent 


Group  B. 

Jaw-neck   syndrome 

present 

The  toxic  and  infective 

group 


Group  C. 
(Not  rheumatic) 


Rheumatic  "  Group  of  Arthritic  Diseases. 

I    Acute 
I   Chronic 


(2)  Rheumatism     -:    ^, 


Chronic 

/   (3)  Gonorrhoeal  arthritis  or  rheumatism 

(4)  Dysenteric  ,,  ,, 

(5)  Toxic 

(6)  Rheumatoid       ,, 

(7)  Arthritis  following  acute  specific 


fevers,  e.g. 


\   (8)  ?  Thyroid  arthritis 
Traumatic  arthritis 


INIeasles 
Scarlet  fever 
Enteric 
I\Iumps 
Influenza 


Ending  all  in 

Group  D. 
Osteo-arthritis 


I 


Treatment. — The  syndrome  enables  us  to  make  a  provisional  classifi- 
cation in  chronic  arthritis,  and  in  the  present  state  of  our  knowledge 
any  classification  is  necessarily  provisional.  By  so  doing,  it  very 
materially  aids  in  accurate  diagnosis,  an  essential  preliminary  to  satis- 
factory treatment.  The  essence  of  treatment  is  first,  if  possible,  to 
remove  the  cause,  and  then,  if  necessary,  to  mitigate  its  effects,  to 
relieve  the  symptoms.  By  applying  the  syndrome  test  we  can  at  once 
class  our  patient  under  Group  A  or  B,  a  classification  that  helps  us  to 
discover  the  cause.  In  Class  A  the  diagnosis  lies  between  true  gout 
and  true  rheumatism,  and  is  therefore  as  a  rule  comparatively  easy,  and 
the  treatment  is  more  or  less  specific.  In  Class  B  the  diagnosis  will 
lie,  in  nine  cases  out  of  ten,  between  gonorrhoeal,  rheumatoid,  and  toxic 
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arthritis,  and,  if  it  is  toxic  arthritis,  we  may  perhaps  be  able  to  remove 
the  cause,  whether  it  be  a  tooth,  a  tonsil,  or  an  infected  gall-bladder, 
without  wasting  time  in  attempting  to  relieve  symptoms.  But  gonor- 
rhoea as  the  primary  cause  is  exceedingly  common,  embracing  probably 
10  per  cent,  of  all  "  rheumatic  "  cases.  Cases  coming  under  Class  B 
require  a  tonic  line  of  treatment,  in  other  words  the  resistance  of  the 
patient  to  micro-organisms  and  toxins  must  be  increased.  The  whole 
group  would  appear  to  offer  a  peculiarly  appropriate  field  for  vaccine 
treatment. 
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The  Vaccine  Treatment  of  Rheumatoid  Arthritis.^ 
By  H.  Warren  Crowe,  M.D.,  B.Ch.Oxon. 

(ABSTRACT.) 

The  difficulty  of  definition  was  first  discussed.  The  literature 
dealing  with  the  vaccine  treatment  of  the  disease  was  then  reviewed. 
It  appeared  that,  at  the  present  time,  authorities  considered  that 
vaccine  treatment  was  useless  if  not  harmful.  From  time  to  time, 
however,  a  few  successes  had  been  recorded.  These  fell  naturally  into 
two  groups.  In  the  one  a  focus  of  infection  was  found  and  autogenous 
vaccines  used.  In  the  other  group  large  doses  of  non  specific  bacterial 
antigen  had  been  employed  as  in  the  method  of  protein  shock. 

A  table  was  shown  comprising  cases  all  treated  on  identical  lines. 
The  results  had  been  remarkably  satisfactory.  It  was  not  too  much  to 
say  that  no  other  method  of  treatment,  either  by  vaccines  or  without, 
had  ever  given  results  in  any  way  comparable  with  those  now  brought 
forward. 

The  hypothesis  on  which  the  cases  were  treated  had  already  been 
described  elsewhere,  but  could  be  briefly  re-stated  thus  :  (1)  The  disease 
due  primarily  to  the  Micrococctis  deformans  (described  by  the  author  in 
1913).  (2)  Secondary  infections  frequently  present  as  in  tuberculosis. 
(3)   These    secondary    infections    responsible    for   the   variety  of   joint 
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manifestations.  (4)  Micrococcus  deformans  responsible  for  the  neuro- 
pathies which  are  the  only  symptoms  common  to  all  cases  of  rheuma- 
toid arthritis.  Stress  was  laid  on  the  fact  that  the  experience  of  the 
author  was  the  reverse  of  that  of  the  earlier  writers  who  had  stated 
with  peculiar  unanimity  that,  unless  a  focus  was  found,  vaccines  were 
useless  (the  second  group  above  mentioned  is  not  here  in  question)  and 
that  stock  vaccines  had  not  been  of  benefit.  He  had  found  that  stock 
Micrococcus  deformans  vaccine  used  alone,  in  the  absence  of  a  discover- 
able focus,  was  responsible  for  a  larger  proportion  of  successes  than 
where  a  combination  of  vaccines  had  to  be  employed. 

Micrococcus  deformans  vaccine  w'as  extremely  toxic  in  most  cases, 
and  minute  doses  were  required.  Patients  were  apt  to  become  extra- 
ordinarily sensitive,  and  this  fact  constituted  the  main  difficulty  in  the 
treatment.  Methods  of  combating  the  condition  of  sensitiveness  had 
been  described  elsewhere. 

Pituitrin-like  Body  in  the  Cerebro-spinal  Fluid. ^ 
By  W.  E.  Dixon,  M.D.,  F.E.S.,  and  Douglas  Cow,  M.D. 

(ABSTRACT.) 

Experiments  were  made  on  anaesthetized  dogs  and  cats,  in  which 
the  sub-cerebellar  cisterna  was  tapped  by  a  cannula,  and  the  cerebro- 
spinal fluid  collected  at  regular  intervals  of  time.  Substances  were 
then  injected  into  the  circulation,  and  the  cerebro-spinal  fluid  subse- 
quently tested  on  the  isolated  uterus  and  other  isolated  organs  as  well 
as  on  the  intact  animal. 

Normal  cerebro-spinal  fluid  has  no  action  on  these  tissues  in  amounts 
up  to  about  3  c.c.  Injection  of  extracts  of  intestinal  mucous  membrane 
or  ovary  caused  in  each  instance,  after  a  latent  period  of  about  an  hour, 
a  secretion  of  cerebro-spinal  fluid  containing  a  substance  having  all  the 
physiological  properties  of  extracts  of  the  posterior  lobe  of  the  pituitary. 

Extracts  of  testis,  epididymis,  liver,  pancreas,  choroid  plexus,  ike, 
and  such  drugs  as  histamine,  pilocarpine,  and  adrenalin  had  no  efl'ect. 

Pituitary  extract  (posterior  lobe)  caused  an  immediate  appearance 
of  this  active  sul .  i  ,:ince  in  the  cerebro-spinal  fluid. 

'  At  a  meeting  of  the  Section,  held  November  16,  1920. 

CORRIGENDUM. 

Proceedinax,  1920,  xiii  (Section  Therap.),  p.  99,  last  line,  for  "  Atropin  "  read  "  Atophau." 
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PRESIDENT'S     ADDRESS : 

Recent     Tendencies     in     Chemotherapy.^ 

By  H.  H.  Dale,  C.B.E.,  M.D.,  F.R.S. 

Perhaps  the  most  noteworthy  recent  change  in  pharmacology  and 
experimental  therapeutics  has  been  the  shifting  of  the  centre  of  interest 
towards  the  specific  treatment  of  infections.  Until  the  closing  decades 
of  last  century  pharmacology,  so  far  as  practical  therapeutics  was  con- 
cerned, dealt  mainly  with  symptomatic  treatment.  Pharmacology 
concerned  itself  mainly  with  the  exact  description  and  analysis  of  the 
mode  of  action  of  remedies  of  approved  value,  and  the  attempt  to 
discover  others  having  actions  of  the  same  kind  in  enhanced  degree,  or 
free  from  undesirable  associated  effects.  Since  medical  treatment  was 
predominantly  concerned  with  the  relief  of  symptoms,  it  was  a  natural 
consequence  that  pharmacology  should  have  the  same  tendency.  There 
were,  indeed,  a  few  specific  remedies  for  infections,  which  had  areputa- 
.tion  based  on  long-standing"  tradition  and  established  by  empirical 
observation.  It  was  known  that  cinchona,  and  more  especially  its 
earliest  discovered  alkaloid — quinine,  had  a  specific  action  in  malaria ; 
that  ipecacuanha  was  a  specific  remedy  for  many  cases  of  tropical 
dysentery  ;  that  mercury  and  potassium  iodide  were  valuable  in  different 
stages  of  syphilis,  and  sodium  salicylate  in  acute  rheumatism.  The 
organisms  responsible  for  these  infections,  however,  were  unknown,  and 
the   remedies  were  characterized  by  general  and  rather  ill-defined  toxic 

'  At  a  meeting  of  the  Section,  held  January  18,  1921. 
M — TH    1 
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actions,  which  did  not  form  attractive  subjects  for  pharmacological 
analysis,  and  bore  no  clear  relation  to  their  specific  remedial  effects. 

In  the  case  of  quinine,  Binz,  as  long  ago  as  1868,  had  put  on  record 
a  remarkable  prophecy.  Being  struck  with  the  visible  effects  of  quinine 
on  free-living  protozoa,  he  made  a  penetrating  surmise  as  to  the  probablp 
nature  of  the  unknown  cause  of  malaria  ;  but  the  most  devout  pharma- 
cologist may  hesitate  before  claiming  its  correctness  as  an  example  of 
sound  scientific  reasoning.  We  know  now  that  malaria  is  due  to  a  proto- 
zoan parasite,  but  we  have  little  ground  for  supposing  that  the  effect  of 
quinine  upon  it  is  comparable  to  that  which  Binz  observed  on  infusoria. 
The  general  tendency,  however,  at  the  time  of  which  I  speak  was 
probably  to  regard  quinine  as  specifically  and  directly  affecting  the 
malarial  infection,  and  having  also  an  action  on  the  patient,  partly  of  an 
undesirable  kind. 

The  lack  of  relation  between  general  action  and  specific  value  was 
even  more  pronounced  in  the  case  of  ipecacuanha.  Evidence  had  been 
produced,  indeed,  to  show  that  the  emetic  alkaloids  were  responsible  for 
the  action  on  dysentery.  This  was  curiously  ignored,  however,  and  the 
toxic  action  on  the  patient  was  regarded  as  merely  an  inconvenient 
complication  of  the  specific  effect  on  the  parasite.  Until  quite  recent 
years  ipecacuanha  deprived  of  its  alkaloids,  and  thereby  of  its  emetic 
action  and,  as  we  now  know,  of  its  curative  value,  was  widely  used  in 
the  treatment  of  dysentery. 

With  specific  therapeutics  in  this  condition,  it  is  no  matter  for 
surprise  that  laboratory  pharmacology  found  more  attractive  problems 
in  the  finer  analysis  of  the  action  of  alkaloids  and  glucosides,  having 
well-defined  physiological  effects,  and  tended  to  form  an  ever  closer 
alliance  with  physiology  and  to  lose  contact  with  the  obscure  problems 
of  the  treatment  of   infections. 

The  rapid  development  of  the  science  of  immunity,  and  its  suc- 
cessful application  in  several  directions  to  the  treatment  of  bacterial 
infections,  threatened  to  divorce  pharmacology'  even  more  completely 
from  specific  therapeutics.  And  when  at  length  bacteriological  methods 
seemed,  in  certain  directions,  to  find  a  limit  to  the  efficacy,  when 
infections  were  encountered  to  which  immunological  treatment  seemed 
inapplicable,  the  investigation  of  drugs  and  chemicals  as  specific 
remedies  for  infection  seemed  to  start  from  a  new  point  of  view  which 
the  study  of  immunity  had  imposed.  Search  was  to  be  made  for  new 
substances,  produced  in  the  laboratory,  which,  like  Nature's  antibodies, 
should  be  harmful  only  for  the  infecting  parasite  and  harmless  for  the 
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host;  which  should  have  maximal  "parasitotropic"  and  minimal 
"  organotropic  "  properties.  Pharmacology  might  continue  its  academic 
inquiry  into  the  mode  of  action  of  traditional  remedies  and  its  search 
for  natural  active  principles.  The  new  search  for  specific  remedies, 
for  "  magic  bullets,"  as  Ehrlich  picturesquely  conceived  them,  which 
would  bring  down  the  parasite  unerringly  and  leave  the  host  unscathed, 
must  be  constituted  as  the  new  science  of  chemotherapy. 

I  suppose  that  many  years  must  pass  before  we  can  justly  appraise 
the  part  played,  in  laying  bare  the  mechanism  of  immunity,  by  the 
side-chain  theory  of  Ehrlich.  There  are  probably  not  many  now  who 
believe  that  it  will  prove  to  be  permanently  acceptable  as  a  scientific 
presentation.  It  may  be  doubted  whether  Ehrlich  himself,  in  his  later 
years,  regarded  it  as  more  than  a  useful  diagram,  by  which  facts 
already  ascertained  could  be  summarized  and  brought  into  some  kind 
of  logical  connexion,  and  by  which  new  lines  of  investigation  could  be 
suggested.  It  is  difficult  for  one  who,  even  for  a  brief  period,  came 
under  the  influence  of  his  stimulating  personality,  to  take  a  completely 
detached  view.  His  eager  and  fertile  imagination  worked  naturally 
along  the  lines  of  his  favourite  study  of  the  synthetic  dyes,  and  looked 
inevitably  for  analogies  to  biological  phenomena  in  structural  organic 
chemistry.  It  can  hardly  be  doubted  to-day,  and  I  believe  that  he 
realized  it  himself,  that  a  study  of  the  complex  physico-chemical 
problems  involved  in  the  reactions  of  immunity,  with  the  aid  of  the 
new  developments  in  colloidal  chemistry,  is  bound  ultimately  to  modify 
profoundly  the  conception  of  their  mechanism.  Meanwhile,  however, 
the  side-chain  theory  seemed  to  have  favoured,  rather  than  impeded 
progress  in  one  branch  of  specific  therapeutics,  and  might  yet  do 
service  in  the  new  science  of  chemotherapy,  which  was  to  displace 
the  old-fashioned  pharmacology,  where  the  attack  on  infections  by 
means  of  drugs  was  concerned.  The  problem  was  to  be  the  discovery 
of  substances  adapted  to  the  receptive  side-chains  of  the  protoplasm  of 
the  parasite,  fixing  themselves  to  it  with  a  maximal  affinity  and 
bringing  to  bear  on  it  the  poisonous  properties  of  a  toxophore  grouping, 
and  at  the  same  time  having  a  minimal  affinity,  and  therefore  a 
minimal  toxicity,  for  the  tissues  of  the  host.  Action  on  the  host  was 
to  be  regarded  as  something  to  be  avoided  and  eliminated  as  far  as 
possible.     Its  pharmacological  details  would  be  largely  irrelevant. 

The  search  for  new  remedies  along  these  lines  had  already  been  in 
progress  for  some  years  when  it  was  brought  almost  to  a  standstill 
by  the 'outbreak  of  the  world  war.     It  has  appeared  to  me  that  this 
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might  be  a  useful  opportunity  to  review  its  achievement,  and  especially 
to  consider  certain  items  of  evidence,  obtained  during  the  last  few  years, 
which  seem  to  me  to  raise  a  doubt  as  to  the  theoretical  basis  of  the 
chemotherapeutic  programme,  and  to  suggest  that  the  older  methods, 
with  their  appearance  of  less  directly  practical  aim,  and  their  more 
laborious  study  of  the  effect  on  the  patient,  cannot  as  yet  be  safely 
discarded  if  we  are  to  gain  a  clear  conception,  even  of  the  effect  of 
a  chemical  remedy  on  the  progress  and  persistence  of  an  infection. 

It  would  be  foolish  to  deny  to  the  newer  method  of  attack  at  least 
one  achievement  of  first-rate  importance.  The  dyes,  the  action  of 
which  furnishes  probably  the  clearest  example  of  a  directly  "  parasito- 
tropic ''  action,  have  hardly  fulfilled  their  early  promise.  Trypan-blue 
seems  to  have  established  itself  as  a  remedy  for  piroplasmosis  in 
domestic  animals,  but,  beyond  that,  there  is  as  yet  no  considerable 
therapeutic  success  to  be  recorded  for  this  group.  The  really  important 
success  came  from  another  direction.  The  organic  arsenical  compound 
which  had  been  marketed  under  the  name  "  atoxyl,"  was  shown  in  this 
country  to  cause  the  disappearance  of  trypanosomes  from  the  circulation 
of  a  small  animal  infected  with  them.  Ehrlich  and  Bertheim,  by 
establishing  the  true  chemical  structure  of  this  substance,  opened  the 
way  for  the  preparation  of  a  large  series  of  derivatives.  It  can  hardly 
be  expected  that  all  the  conclusions,  as  to  the  adjuvant  or  dystherapeutic 
effect  of  this  or  that  grouping,  which  were  reached  during  the  intensive 
investigation  which  followed,  will  prove  to  have  a  general  or  permanent 
validity.  A  conclusion  of  major  and  probably  of  permanent  importance, 
however,  was  that  as  to  the  greater  efficacy  of  the  compounds  containing 
arsenic  in  the  trivalent  form,  as  compared  with  the  corresponding  com- 
pounds with  pentavalent  arsenic.  With  this  point  established,  the  road 
was  cleared  along  which  salvarsan  was  ultimately  reached.  No  future 
development  can  weaken  the  claim  of  Ehrlich  and  his  colleagues  to 
credit  for  this  pioneer  achievement.  There  were  early  indications, 
however,  that  a  favourable  ratio  between  parasitotropic  and  organo- 
tropic action  would  not  wholly  suffice  to  account  for  the  wide  margin 
between  therapeutically  effective  and  dangerously  toxic  dose,  even  in 
the  case  of  this  truly  remarkable  remedy.  Tested  on  spirochaetes 
in  vitro  it  proved  surprisingly  harmless,  though  parasites  so  treated 
seemed  to  have  lost  their  power  of  infection.  X/evaditi  found  that  the 
addition  of  liver  emulsion  gave  to  salvarsan  the  power  of  killing  spiro- 
chaetes even  iii  vitro,  and  there  are  various  other  indications  that  the 
host's  tissues  do  not  play  an  indifferent  part  in  the  therapeutic  process. 
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It  seems  quite  possible,  as  has  recently  been  suggested  by  Voegtlin 
and  his  co-workers  in  the  Public  Health  Department  at  Washington, 
that  the  really  effective  agent  is  the  arsenious  oxide  (m.  amino-p. 
hydroxyphenylarsenious  oxide),  derived  from  salvarsan  by  partial 
oxidation  in  the  body.  If  this  be  true,  the  question  naturally  arises 
why  this  substance,  which  would  present  no  insuperable  difficulties  of 
manufacture,  which  is  more  stable  and  easier  to  administer  than 
salvarsan,  should  not  be  used  as  such.  I  think  the  answer  is  probably 
to  be  found  by  considering  a  factor,  in  the  specific  treatment  of  infec- 
tion by  drugs,  which  has  hardly  received  as  yet  the  full  attention  which 
it  deserves — the  factor  of  persistence  of  action.  The  arsenious  oxide 
corresponding  to  salvarsan  is  more  toxic,  indeed,  than  the  latter  for  the 
mammal ;  but  it  is  also  more  toxic  for  the  parasite.  Ehrlich  and  his 
colleagues  had  observed  that  this  substance  had  a  powerful,  rapid  but 
evanescent  action  on  an  infection  with  trypanosomes  or  spirochtetes,  the 
blood  being  quickly  cleared  of  parasites,  but  early  relapse  being  the 
usual  sequel.  Shock  tactics  in  such  a  case  are  ineffective ;  flooding  the 
body  for  a  brief  period  with  even  the  maximal  concentration  of  the 
substance  which  it  will  tolerate,  a  concentration  which  falls  rapidly  as 
the  freely  soluble  substance  is  eliminated,  will  not  eradicate  the  in- 
fection. For  this  the  steady  maintenance  over  a  prolonged  period  of 
even  a  much  lower  concentration  is  far  more  effective.  And  here  I 
believe  we  can  find  the  secret  of  the  efncacy  of  salvarsan.  Not  that 
it  is  directly  toxic  for  the  parasite  ;  seemingly  it  is  not  so ;  but  that, 
being  an  almost  insoluble  substance  at  the  slight  alkalinity  of  the  blood 
and  tissues,  it  can  circulate  in  the  blood  only  in  a  colloidal  form, 
protected  from  aggregation  by  the  plasma  proteins  ;  and  that,  being 
quickly  deposited  in  the  tissues,  it  there,  by  slow  oxidation,  keeps  up  a 
steady  supply  of  the  really  efficient  parasiticide  until  it  is  all  eliminated. 
It  would  be  fair  to  argue,  I  think,  that  even  salvarsan  owes  to  its 
organotropic  rather  than  to  directly  parasitotropic  properties,  its  greatly 
superior  efficacy  in  comparison  with  that  of  its  soluble,  toxic,  and  directly 
acting  derivative. 

When  we  pass  to  the  other  cases  in  which  specific  chemical  remedies 
have  proved  successful  in  combating  infections,  it  becomes  even  more 
obvious  that  a  conception  of  their  action  is  inadequate,  which  regards 
an  action  on  the  organs  and  tissues  of  the  host  as  merely  an  unde- 
sirable complication  of  the  direct  action  of  the  remedy  on  the  parasite. 
In  the  case  of  ipecacuanha  there  was  evidence  of  many  years'  standing 
that  the  alkaloid    was    the    effective    constituent    m  the  treatment  of 
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dysentery.  As  early  as  1891  Tull  Walsh  and  Warden  had  found  that 
the  total  alkaloid  of  ipecacuanha,  the  "  emetine  "  of  that  period,  cured 
cases  of  dysentery  which  were  unaffected  by  the  ipecacuanha  deprived 
of  its  alkaloids.  The  observation  seems  to  have  been  forgotten.  Later, 
the  separation  of  the  different  alkaloids  by  the  chemists,  and  the 
differentiation  of  amoebic  from  bacillary  dysentery,  gave  the  opportunity 
for  a  re-discovery  of  the  essential  fact,  and  its  statement  with  greater 
precision.  The  time  was  also  ripe  for  its  incorporation  into  the 
chemotherapeutic  scheme.  This  appeared  to  have  been  effected  when 
Vedder  observed  that  the  growth  of  free-living  amoebfe  was  inhibited 
by  high  dilutions  of  emetine  and  cephaeline,  and  when  Rogers  described 
the  rapid  immobilization  and  death  of  Entamceha  histolytica  itself, 
obtained  from  a  dysenteric  stool,  by  contact  with  a  solution  containing 
only  one  part  of  emetine  hydrochloride  in  100,000.  Here,  at  least, 
seemed  evidence  of  a  direct  parasiticidal  action,  and  a  basis  for  a 
simple  explanation  of  the  curative  effect  of  the  alkaloid,  which 
clinical  experience  demonstrated. 

That  this  renewed  application  of  the  alkaloids  of  ipecacuanha,  and 
of  pure  emetine  salts  in  particular,  has  effected  an  enormous  improve- 
ment in  the  treatment  of  amoebic  dysentery,  is  beyond  question.  The 
accuracy  of  the  observations  on  which  it  was  founded,  and  of  the 
conception  of  the  action  to  which  they  gave  rise,  is  by  no  means  so 
thoroughly  established.  The  need  for  improving  the  treatment  of 
amoebic  dysentery  during  the  war  supplied  an  incentive  to  Mr.  Dobell 
and  myself  for  repeating  these  experiments,  and  extending  them  to 
other  natural  alkaloids  of  ipecacuanha,  and  to  artificial  derivatives 
from  them.  The  amoebge  were  obtained  from  kittens  infected  with 
strains  of  Entamceha  histolytica  obtained  from  human  cases,  and  a 
few  confirmatory  observations  were  carried  out  on  amoebae  obtained 
direct  from  man.  The  results  were  surprising  and,  I  think,  significant. 
Emetine  and  cephaeline,  so  far  from  exhibiting  a  specially  lethal  effect 
on  Entamceha  histolytica  outside  the  body,  had  little  apparent  action 
even  in  quite  strong  solutions,  up  to  1  per  cent.,  on  thoroughly  healthy 
parasites,  taken  direct  from  the  ulcerated  bowel  of  the  freshly  killed 
kitten.  They  Vv^ere  much  less  harmful  to  such  amoebae  than  other 
alkaloids,  such  as  quinine  and  harmaline,  which  have  no  specific  action 
on  the  infection.  In  the  series  of  natural  ipecacuanha  alkaloids,  and 
artificial  derivatives   which   we  examined,^  several   were  found  which 

'  For  all  these  we  were  indebted  to  Dr.  F.  L.   Pymau,  then  director  of  the  Wellcome 
Chemical  Research  Laboratories. 
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were  more  toxic  for  the  amoebae  in  vitro  than  emetine  or  cephaeline, 
and  at  the  same  time  much  less  toxic  for  mammals,  including  man.  Yet 
these  other  alkaloids,  more  parasitotropic  and  less  organotropic  than 
emetine  or  cephaeline,  have  all  proved  to  be  without  therapeutic  value 
in  amoebic  dysentery.  Several  of  them  were  administered  to  human 
patients  by  Dr.  G.  C.  Low.  They  could  be  given  in  relatively  large 
doses,  without  producing  nausea  or  other  symptoms,  which  much  smaller 
doses  of  emetine  would  cause,  but  also  without  producing  any  perceptible 
effect  on  an  amoebic  dysentery,  which  afterwards  cleared  up  rapidly 
under  emetine.  A  compound  produced  by  methylating  emetine  on  a 
nitrogen  atom,  retained  some  of  the  therapeutic  effect  in  dysentery,  but 
also  some  of  the  emetic  action  of  the  parent  alkaloid.  Even  the 
artificial  iso-emetine,  differing  from  emetine  only  in  the  asymmetry 
of  a  carbon  atom,  having  only  about  one  half  of  the  depressant  effect 
of  emetine  on  the  heart  and  practically  no  emetic  action,  proved  quite 
without  value  in  the  treatment  of  infection  with  Entamoeba  histolytica. 
In  this  series  of  alkaloids,  if  the  results  of  experiment  mean  anything, 
curative  action  is  related  to  toxic  action  on  the  host,  and  bears  no  kind 
of  relation  to  direct  toxicity  for  the  parasite.  That  action  on  the  host 
is  an  essential  feature  in  the  therapeutic  effect  is  further  suggested  by 
the  fact  that  emetine  itself,  in  any  dose,  failed  in  any  way  to  influence 
the  course  of  dysentery  in  kittens,  produced  by  strains  of  amoebae  from 
human  cases,  in  which  emetine  subsequently  effected  a  normal  and 
permanent  eradication  of  the  infection.  The  search  for  a  remedy  for 
dysentery  m  the  emetine  series,  with  maximal  parasitotropic  and  minimal 
organotropic  properties,  leads  us  definitely  astray  ;  there  seems  no  hope 
of  real  progress  here  until  the  older  pharmacology  can  give  us  more 
precise  knowledge  as  to  the  mode  of  action,  the  distribution  and  the 
fate  of  these  alkaloids  in  the  mammalian  organism.  We  must  know 
in  what  way  emetine  changes  the  tissues  of  the  host,  so  as  to  make  it 
impossible  for  the  obligate  tissue-parasite.  Entamoeba  Jtistolytica,  to 
penetrate  the  tissues  and  obtain  the  only  food  on  which  it  can  thrive 
and  multiply,  while  its  harmless,  saprophytic  relatives,  Entamoeba  coli 
and  Endolimax  nana,  remain  unaffected. 

In  the  action  of  quinine  in  malaria,  again,  we  meet  with  an  effect 
which  finds  no  really  satisfactory  explanation  in  the  assumption  that 
this  alkaloid  has  a  specific  toxicity  for  the  parasite.  Demonstrations  of 
the  toxicity  of  quinine  for  free-living  protozoa  cannot  fairly  be  applied 
in  explanation  of  the  effect  on  malaria  ;  if  quinine  cured  malaria  simply 
in  virtue  of  its  action  on  protozoa,  its  inefdcacy  in  the  closely  similar 
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Halteridium  infection  in  birds  would  be  quite  inexplicable.  It  is 
significant  that  Morgenroth,  a  former  collaborator  with  Ehrlich,  and  a 
faithful  adherent  of  the  parasitotropic  explanation  of  the  action  of 
salvarsan,  finds  it  necessary  to  put  forward  an  ingenious  theory  of  a 
totally  different  type  in  explanation  of  the  action  of  quinine  in  malaria. 
By  physiological  and  bacteriological  methods  of  assay  he  has  convinced 
himself  that  quinine  is  preferentially  taken  up  by  the  red  corpuscles. 
In  that  position  it  is  supposed  either  to  kill  the  intracorpuscular 
parasites,  or,  more  probably,  to  exercise  a  repellent  effect  on  the 
merozoites,  which  must  penetrate  the  red  corpuscles  or  perish  without 
further  development  in  the  plasma.  By  this  hindrance  to  infection  of 
the  red  cells  asexual  multiplication  is  brought  to  an  end  and  the 
disease  eliminated.  Among  a  number  of  observers  who  have  used 
chemical  methods,  none  have  obtained  evidence  of  this  distribution  of 
quinine  in  blood  in  favour  of  the  corpuscles.  Eamsden  and  Lipkin 
found  the  greater  part  in  the  plasma,  and  recent  observations  made  by 
Acton  and  King,  in  the  National  Institute  for  Medical  Kesearch, 
indicate  a  practical  equality  of  distribution.  It  is  of  interest,  however, 
to  find  that  even  those  who  were  closely  associated  with  the  ideas  of 
the  Ehrlich  school  are  turning,  for  an  explanation  of  the  action  of 
quinine,  to  a  conception  which  bases  it  on  a  property  essentially  organo- 
tropic, and  not  parasitotropic. 

In  other  directions  I  believe  that  the  same  tendency  will  presently 
manifest  itself.  Among  recent  successes  of  specific  therapeutics  by 
chemical  agents  must  certainly  be  reckoned  the  discovery  of  the  action 
of  tartar  emetic,  first  in  kala-azar  and  more  recently  in  bilharzia  infec- 
tion. The  original  suggestion  for  the  trial  of  antimony  compounds,  in 
place  of  those  of  arsenic,  came  from  a  former  President  of  the  Section, 
Professor  Cushny ;  but  the  successful  applications  have  been  largely 
the  result  of  empirical  clinical  observation.  There  is  no  theoretical 
ground  for  supposing  that  a  substance  which  cures  kala-azar  is  likely 
to  remove  infection  by  bilharzia.  Especially  surprising  was  the  dis- 
covery that  the  irritant  eggs  of  the  trematode  parasite,  to  the  action  of 
which,  in  working  their  way  through  the  tissues  of  the  bladder  and 
bowel,  the  symptoms  of  the  disease  are  due,  are  killed  and  deprived  of 
their  irritant  properties  under  the  treatment  with  tartar  emetic.  It 
should  not  be  difficult  to  discover  whether  the  eggs,  when  observed  in 
vitro,  are  killed  by  dilutions  of  tartar  emetic  comparable  to  those  which 
are  tolerable  in  the  blood  and  tissues  of  the  living  man,  and  we  may 
expect  that  investigations  along  these  Hnes  will  clear  our   conceptions 
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concerning  a  much  wider  field  of  chemotherapy  than  that  of  the 
immediate  problem  of  tartar  emetic  and  bilharzia.  That  the  action 
will  prove  to  be  anything  so  simple  as  a  direct  action  of  the  driig  on  the 
parasite  is  rendered  additionally  improbable  by  the  more  recent  accumu- 
lation of  evidence  that  emetine  also,  though  doubtfully  as  yet  in  the 
same  degree,  has  a  similar  specific  remedial  action  on  infection  by 
bilharzia,  and,  according  to  still  more  recent  evidence,  on  kala-azar. 
It  seems  difficult  to  suppose  that  emetine  should  owe  its  efficacy  in 
amcebic  dysentery,  on  the  one  hand,  and  in  bilharzia  infection  on  the 
other,  to  a  specific  chemical  relationship  both  to -E/^^ft?^^^^^?  histolytica 
and  to  the  schistosomes  and  their  ova ;  or  that  the  latter  should  possess 
specific  receptors  both  for  emetine  and  for  tartar  emetic. 

It  is  from  such  considerations  as  these  that  I  am  led  to  believe  that 
the  tendency  to  regard  chemotherapy  as  a  field  for  the  organic  chemist 
and  the  parasitologist,  and  to  eliminate  the  pharmacologist,  is  at  least 
premature.  I  believe  that  a  patient  and  careful  analysis,  of  the  effects 
of  these  remedies  on  the  host,  will  prove  to  be  an  essential  step  towards 
a  clear  understanding  of  the  method  by  which  their  administration 
influences  the  power  of  the  parasite  to  maintain  and  propagate  itself  in 
the  blood  and  the  tissues.  Brilliant  with  promise  in  its  beginning, 
chemotherapy  seems  to  have  reached  a  point  where  its  successes  are  the 
result  of  luck  and  empirical  trial ;  nothing  but  fuller  knowledge  can 
give  us  that  rational  basis  of  theory  from  which  an  orderly,  scientific 
progress  can  result. 
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The  Influence  of    the  Electric  Current  on  the  Absorption 

of    Drugs.' 

By  0.  Inchley,  M.D. 

(ABSTRACT.) 

An  account  was  given  of  the  results  of  experiments  made  to  determine  the 
amount  of  absorption  of  drugs  through  the  skin  by  means  of  the  electric 
current.  Rabbits,  cats  or  guinea-pigs  were  used,  angesthetized  with  urethane. 
The  electrodes  employed  were  described.  The  amperage,  time,  the  area  of 
skin  treated,  and  the  concentration  of  drug,  were  given  in  each  case. 
Absorption  through  the  skin  was  proved  in  the  case  of  atropine,  aconitine,  and 
the  cyanide  ion  ;  tracings  showing  the  known  pharmacological  effects  of  the 
drug  being  recorded  on  tlie  kymograph  in  each  case.  With  strychnine  return 
of  reflexes  was  obtained.  Absorption  of  iron  from  ferrous  sulphate  solution 
was  shown  by  increased  percentage  of  iron  in  the  skin  and  underlying  muscle 
determined  by  chemical  estimation.  Calcium  absorption,  from  calcium 
chloride,  was  proved  by  its  effect  in  reducing  tlie  clotting-time  of  the  blood 
to  half  the  normal.  Experiments  on  the  knee-joint  were  described  showing 
absorption  through  the  skin  of  the  salicylate  ion  and  of  the  ferricyanide  ion  : 
penetration  was  estimated  by  staining  the  excised  and  opened  joints  with  ferric 
cliloride  or  ferrous  sulphate  solution  respectively.  The  current  caused  no 
deeper  penetration  than  could  be  obtained  by  simple  subcutaneous  injection  of 
the  same  concentration  of  drug  under  the  skin  covering  the  joint.  Thus,  with 
potassium  ferricyanide  solution  there  was  more  intense  staining  of  the  deeper 
tissues  (cartilages  of  femur,  tibia),  when  injected  subcutaneously  than  when 
introduced  by  the  current.  With  sodium  salicylate  no  penetration  into  the 
joint  occurred  either  wdien  injected  subcutaneously  or  when  introduced 
electrically.  The  superficial  tissues  (outer  surface  of  capsular  ligament, 
patellar  tendon  and  fascia)  in  one  experiment  w'ere  equally  well  stained  by 
both  methods  of  introduction,  while  in  another  there  was  intense  but  super- 
ficial staining  in  the  electrically  treated  joint,  but  very  slight  staining  in  the 
injected  one. 

The  Oral  Administration  of    Pituitary  Extract. 
By  P.  Hamill,  M.D.,  F.B.C.P. 

Clinical  evidence  has  amply  demonstrated  that  thyroid  extract  adminis- 
tered by  the  mouth  is  absorbed  and  produces  definite  effects.  In  the  case  of 
other  glands  of  internal  secretion  the  results  are  less  definite.     It  therefore 


^  At  a  meeting  of  the  Section,  held  December  IJ,  1920. 
2  At  a  meeting  of  the  Section,  held  February  lo,  1921. 
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seemed  desirable  to  make  some  critical  observations  on  the  subject.  Pituitary 
extract  was  chosen  for  its  action  alter  injection  has  been  fully  studied  and  is 
readily  recognizable.  Some  clinical  observations  were  made  on  the  human 
subject  but  for  the  most  part  experiments  were  carried  out  on  cats. 

The  animals  were  anaesthetized  with  ether  or  ether  and  urethane,  in  some 
cases  they  were  decerebrated  and  no  further  anaesthesia  was  then  required  ; 
in  others  artificial  respiration  was  provided  and  the  animals  decapitated,  and 
in  one  experiment  the  spinal  cord  was  also  destroyed  in  order  to  eliminate  all 
possibility  of  reflex  effects.  Eecords  of  blood-pressure  were  taken  in  some 
cases ;  in  all  cases  the  uterus  was  connected  to  a  recording  lever  and  its 
movements  registered. 

Preliminary  observations  showed  that  soon  after  tlie  necessary  manipula- 
tions were  completed  the  uterus  relaxed  and  that  thereafter  there  was  no 
increase  in  tonus  or  in  the  size  of  the  normal  contractions  in  two  or  three 
hours.  If,  on  the  other  hand,  a  dose  of  pituitary  extract  diluted  with  10  to 
15  c.c.  of  saline  were  administered  by  stomach-tube  there  followed  after  an 
interval  a  definite  rise  of  tonus  and  large  rhythmic  contractions  of  the  uterus. 
In  some  cases  the  delay  amounted  to  about  half  an  hour,  but  it  was  observed 
that  in  animals  which  had  been  recently  fed  and  whose  stomachs  were  full 
the  contractions  and  rise  of  tonus  set  in  much  sooner,  sometimes  within  ten 
minutes.  These  observations  suggested  that  absorption  took  place  from  the 
stomach  rather  than  from  the  small  intestine  and  experiments  were  carried 
out  to  test  this  point.  It  was  found  that  after  the  pylorus  had  been  doubly 
ligatured,  and  also  that  when  after  ligature  the  whole  of  the  intestinal  tract 
from  the  pylorus  to  the  rectum  had  been  excised,  the  usual  increase  of  uterine 
activity  was  obtained  after  the  administration  of  pituitary  extract  by  the 
stomach  tube.  The  evidence  is  therefore  clear  that  pituitary  extract  is 
absorbed  from  the  stomach  with  considerable  rapidity. 

Whether  absorption  takes  place  from  the  intestine  is  more  difficult  to 
determine.  It  is  known  that  in  the  presence  of  pancreatic  juice  pituitary 
extract  is  quickly  destroyed  in  vitro,  but  it  is  not  impossible  that  some  may 
be  absorbed  before  destruction  takes  place.  Some  evidence  was  obtained  that 
this,  in  fact,  occurs,  but  graphic  records  were  difficult  to  obtain  because  of  the 
violent  peristaltic  action  of  the  intestine,  and  straining,  which  upset  tlie 
recording  apparatus.     Further  observations  on  this  point  are  in  progress. 

hitestinal  Movements. — In  a  large  proportion  of  cases  in  which  the  intes- 
tines were  not  removed  it  was  observed  that  about  half  an  hour  after  the 
administration  of  pituitary  extract  violent  segmentation  and  peristaltic  con- 
tractions set  in  and  vomiting  frequently  followed.  These  contractions  were 
obtained  rather  less  frequently  when  the  pylorus  had  been  ligatured  and  tlie 
dose  of  pituitary  was  not  large.  They  were  equally  obtained  when  (after 
ligature  of  the  pylorus)  the  pituitary  extract  was  introduced  by  a  tube  sutured 
into  the  gut.  Control  experiments  in  which  saline  solution  alone  was  used 
were  negative  in  this  respect. 

Blood-pressiire. — So  far  no  satisfactory  evidence  of  action  on  the  bloud- 
pressure  has  been  obtained.  In  most  cases  there  was  a  very  slight  gradual 
fall  of  blood-pressure  probably  from  the  shock  of  the  manipulations,  but  in 
one  case  after  a  latent  period  of  an  hour  there  was  a  slight  rise  of  pressure 
which  continued,  but  the  normal  level  was  not  reached  within  two  hours 
although  the  uterus  was  strongly  contracted.  This  point  is  still  under 
investigation. 

Div.refifs. — No  observations  have  so  far  been  made. 


Section  of  Therapeutics  and  Pharmacology  19 

Dosage. — The  dosage  usually  employed  has  been  0'5  to  1  c.c.  of  pituitary 
extract  for  animals  of  3'o  to  4'5  kilos  corresponding  to  doses  of  the  order  of 
10  c.c.  in  the  human  subject.  Such  doses  are  large  but  are  desirable  in  a 
general  investigation.  Much  smaller  doses,  corresponding  to  about  3  c.c.  for 
the  human  subject,  have  produced  definite  strong  uterine  contraction  within 
half  an  hour. 

Some  observations  on.  the  human  subject  in  delayed  involution  of  the 
uterus  have  shown  a  diminution  of  blood  loss  whilst  pituitary  extract  was 
administered  and  recurrence  when  it  was  withheld.  With  doses  of  1  c.c. 
tliree  times  daily,  nausea,  retching  and  slight  generalized  colicky  pains  have 
been  produced.  These  symptoms  appear  to  correspond  to  the  intestinal  con- 
tractions and  vomiting  described  abov.e.  Attention  has  been  called  to  these 
symptoms  in  man  by  other  observers. 

SUMMAEY. 

Animal  experiments  prove  that  pituitary  extract  administered  by  the  mouth 
causes  the  characteristic  uterine  contractions. 

Absorption  takes  place  from  the  stomach  and  is  more  rapid  when  the 
stomach  is  full  and  actively  digesting. 

Large  doses  produce  colicky  contractions  of  the  intestine  and  vomiting. 

Clinical  evidence  harmonizes  closely  with  animal  experiment. 

In  view  of  the  rapid  absorption  from  the  stomach  and  the  fact  that  the 
intestinal  juices  rapidly  destroy  the  active  principle  it  appears  preferable  that 
pituitary  extract  should  be  administered  in  solution  and  after  meals. 

[Graphic  records  in  illustration  of  this  communication  were  shown  on  the 
epidiascope.] 

The   Use   of   Pituitrin   by  Mouth  in   certain  Cases   of  Uterine 

Hcemorrhage. 

By  Malcolm  Donaldson,  F.E.C.S. 

It  is  never  an  easy  task  to  demonstrate  the  therapeutic  value  of  a  drug, 
and  the  difficulty  is  increased  when  the  drug  is  used  for  a  minor  ailment  which 
does  not  necessitate  the  patient  being  under  continuous  observation.  Such 
then  is  the  difficulty  I  have  to  contend  with  in  trying  to  prove  that  pituitrin  by 
mouth  is  a  most  valuable  drug  in  treating  certain  cases  of  uterine  haemorrhage. 

I  have  been  using  pituitrin  for  about  eighteen  months,  both  in  private  and 
in  the  hospitals  to  which  I  am  attached. 

EouTiNE  Method  of  Treatment. 

Every  patient  complaining  of  uterine  haemorrhage  is  carefully  examined  to 
exclude  the  possibility  of  carcinoma,  large  fibroids,  or  other  condition  requiring 
urgent  operation.  This,  then,  leaves  for  treatment  cases  of  endometritis,  small 
fibroids,  retained  products  of  conception,  eases  of  menorrhagia  and  epimenor- 
rhoea,  including  those  cases  where  the  exact  cause  cannot  be  diagnosed  but 
is  probably  ovarian  in  origin. 

The  drug  is  always  prescribed  in  tablet  form,  2  gr.  three  times  a  day  after 
food.  It  has  been  suggested  that  it  should  be  given  in  a  fluid  form,  in  order 
to  promote  absorption  by  the  stomach. 
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In  two  of  the  hospitals  I  have  treated  about  fifty  cases  in  the  last  six 
months.  Of  these,  thirty-seven  responded  to  treatment,  some  within  a  few 
days.  Of  the  remainder,  four  did  not  return  to  report ;  five  were  subsequently 
admitted  and  found  to  have  polypi,  &c.,  and  in  four  the  notes  state  definitely 
that  no  improvement  took  place. 

In  private  I  have  had  cases  which  responded  to  pituitrin  after  being  treated 
for  weeks  with  ergot  and  other  drugs. 

Personally,  I  am  convinced  of  the  value  of  pituitrin  by  mouth,  and  this 
opinion  is  shared  by  all  the  clinical  assistants  and  house  surgeons  I  have  had 
working  wnth  me. 


The  Vitamin   Content  of  certain   Sun-dried  Vegetables. 
By  J.  A.  Shorten,  Major  I.M.S. 

The  manufacture  of  sun-dried  vegetables  is  a  new  and  important  Indian 
industry  by  which  various  vegetables,  after  suitable  preparation,  are  dried 
in  the  open  air.  The  hot  dry  winds  of  Quetta  in  Baluchistan  render  this 
procedure  possible.  The  essential  climatic  conditions  which  obtain  there  ai'e  a 
high  temperature,  a  practically  rainless  summer,  great  air  movement  and  low 
humidity.  Under  such  conditions  most  vegetables  can  be  completely  desic- 
cated in  less  than  a  day. 

The  idea  originated  with,  and  the  vegetables  are  prepared  under  the  direc- 
tion of,  Mrs.  G.  L.  C.  Howard.  Second  Imperial  Economic  Botanist  to  the 
Government  of  India.  The  preliminary  preparation  includes  cleaning,  slicing, 
and  scalding  or  steaming  for  a  short  time.  The  slices  are  then  spread  on 
suitable  trays  exposed  to  the  sun,  and  collected  when  completely  desiccated. 
They  are  subsequently  compressed  into  bricks  1  lb.  in  weight,  and  packed  in 
air-tight  tins.  Vegetables  thus  prepared  retain  in  a  high  degree  their  original 
colour  and  flavour,  even  when  cooked  after  a  preliminary  soaking  in  water. 

The  present  communication  deals  with  animal  experiments  made  with 
a  view  to  determining  the  antiscorbutic  and  antineuritic  properties  of  these 
sun-dried  vegetal)les.  Investigations  into  the  antiscorbutic  properties  were 
determined  by  experiments  on  guinea-pigs,  and  the  antineuritic  properties  were 
tested  on  fowls.  The  usual  basal  diets  were  employed,  and  a  w^eigiied  quantity 
of  the  vegetable  under  investigation  was  added  to  the  daily  ration. 

The  vegetables  investigated  were :  (l)  carrots,  (2)  brinjal,  (3)  spinach,  (4) 
cabbage,  (5)  tomatoes,  (Q)  potatoes,  (7)  turnip  tops,  (8)  turnips,  (9)  a  specimen 
of  a  mixed  factory-dried  product  prepared  by  Messrs.  Swallow  and  Ariel,  Pert 
Melbourne,  Australia. 

The  results  obtained  are  briefly  as  follows  :  Of  the  sun-dried  vegetables 
tomatoes,  cabbage  and  potatoes,  in  the  order  named,  retain  a  considerable 
amount  of  their  original  antiscorbutic  properties.  Tomatoes  were  particularly 
effective,  none  of  the  animals  showing  signs  of  scurvy,  the  body-weight 
being  well  maintained  during  the  three  months  of  experimental  feeding,  whereas 
the  controls  on  the  basal  diet  only  died  on  the  thirty-second  day.  The  remaining 
varieties  showed  little,  if  any,  antiscorbutic  virtues,  although  an  equivalent 
ration  of  the  fresh  vegetables  afforded  complete  protection  in  every  case.  The 
animals  fed  on  the  mixed  factory-dried  product  showed  no  protection  from  the 
disease,  all  dying  between  the  twenty-fifth  and  thirty-seventh  days. 
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None  of  the  sun-dried  varieties  showed  loss  of  antineuritic  substances  as 
compared  with  the  fresh  vegetables. 

Attention  was  drawn  to  the  influence  of  cooking  on  the  antiscorbutic  factor. 
In  every  experiment  one  group  of  anmials  was  fed  on  the  sun-dried  products 
soaked  in  water  but  uncooked,  another  group  on  the  vegetable  soaked  and 
cooked  as  directed  by  the  producers.  In  almost  every  instance  animals  in  the 
former  groups  lived  longer  than  those  in  the  latter.  We  may  conclude, 
therefore,  that  sun-dried  vegetables,  when  possible,  should  be  given  in  the 
form  of  salads. 

It  is  possible  that  omitting  the  scalding  or  steaming  process  may  influence 
the  amount  of  retained  vitamin.  It  is  to  be  noted  that  the  vegetables  which 
proved  the  most  effective  are  of  comparatively  coarse  texture,  and  that  there- 
fore the  protoplasm  of  the  cells,  with  its  presumed  vitamin  content,  is  less 
liable  to  damage  by  heat  than  that  of  the  finer  varieties,  Experiments 
designed  to  test  this  hypothesis  are  in  progress,  and  the  results  will  be  reported 
in  due  course. 
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Kaolin  in   the  Treatment  of   Asiatic  Cholera  :    Its  Action 

and   Uses/ 

By  R.  Pi.  Walkee,  B.Ch. 

The  cholera  bacillus  is  a  small,  highly  motile  organism,  I'o  to  2  y"-  in 
length,  curved  on  one  axis  and  provided  vpith  a  single  flagellum.  It  grows 
freely  in  alkaline  broth  or  on  alkaline  agar.  It  stains  readily  with  weak  carbol 
fuchsin  and  solutions  of  the  culture  give  a  rose-pink  colour  reaction  on  the 
addition  of  pure  sulphuric  acid  ;  also,  according  to  Greig,  true  Vibrio  choleras 
is  non-hgemolytic.  Agglutination  tests  against  a  high  titre  anti-cholera  serum 
will  differentiate  between  the  true  cholera  and  paracholera  or  El  Tor  vibrios. 

The  disease  in  man  is  characterized  by  general  systemic  disturbance — 
vomiting,  profuse  watery  diarrhoea,  muscular  cramps,  cold,  clammy  condition 
of  the  surface,  suppression  of  urine,  are  the  general  characteristics.  The 
onset  is  sudden  as  a  rule,  and  in  the  most  virulent  infections  a  condition  of 
cholera  sicca  occurs^  in  which  the  patient  dies  before  the  diarrhoea  has  set  in. 

Treatment  has  been  directed  to  meet  all  conditions  which  occur.  Potassium 
permanganate,  opium,  saline  injections,  subcutaneously  and  intravenously, 
with  hypertonic  solutions  of  saline  (Eogersj  have  been  used  with  considerable 
effect. 

During  the  epidemic  at  the  close  of  the  Balkan  War,  1900,  Stumpf's  bolus 
treatment  (bolus  albus)  was  tried  at  Nish  by  Dr.  Victor  Kuhne'^  with  remark- 
able results.  Bolus  albus  or  kaolin  (China  clay)  is  aluminium  silicate 
HiAloSiOg,  a  salt  insoluble  in  water,  with  crystals  of  1  /^  in  length  in  a  fine 
state  of  division.  This  salt  was  in  use  in  early  Roman  times,  and  was  also 
used  by  the  natives  of  the  Orinoco.  It  has  been  employed  in  diphtheria  in 
Germany,  as  a  powder,  insufflated  on  the  fauces  and  tonsils,  and  also  as  a 
mixture  internally.  It  has  been  used  in  ptomaine  poisoning  with  success 
(Mutch),  also  in  dysenteries,  and  in  the  treatment  of  sprue,  and  toxic  con- 
ditions. The  general  effect  of  the  salt  seems  to  point  to  the  adsorption  of 
toxins.  Kuhne  claims  that  the  mortality  in  the  cases  treated  with  kaolin  was 
reduced  from  60  to  3  per  cent.  The  method  of  preparation  was  as  follows  : 
A  suspension  was  made  of  equal  amounts  of  water  and  kaolin,  the  kaolin 
being  stirred  into  the  cold  water  (i.e.,  100  grm.  kaolin  to  250  c.c.  aq.).  Half- 
pint  doses  of  this  suspension  were  taken  half-hourly  for  the  first  twelve 
hours.  During  the  second  twelve  hours  several  glasses  were  taken  according 
to  the  patient's  condition.  Vomiting  soon  ceased,  the  pulse  improved,  and  the 
patient  slept. 

^  At  a  meeting  of  the  Section,  held  April  19,  1921. 
-  Rev.  Med.  de  la  Suisse  Bom.,  September,  1918,  p.  555. 
0— Th  1 
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In  the  summer  of  1919  China  was  visited  hy  a  severe  epidemic  of  cholera. 
Dr.  Louis  Braafladt,  of  Tsinanfu,  gives,  in  the  China  Medical  Journal  of  May, 
1920,  the  result  of  the  use  of  kaolin.  The  method  of  administration  was 
somewhat  different  from  Kulme's,  and  his  results  are  as  follows :  Patients 
having — 

(1)  Hypertonic  saline  treatment  (after  Sir  Leonard  Eogers),  mortality  22 
per  cent.     Convalescents  discharged  on  the  eighth  day. 

(2)  Kaolin  and  hypertoiiic  treatment,  mortality  29  per  cent.  Convalescent 
patients  discharged  on  the  sixth  day. 

(3)  Kaolin  treatment  only,  mortality  in  thirty-five  cases  one  patient  (this 
patient  died  of  gangrene  of  uterus  after  miscarriage).  Convalescent  patients 
discharged  after  four  days. 

All  these  patients  had  true  cholera  vibrios  isolated  during  their  stay  in 
hospital. 

In  the  cases  of  Asiatic  cholera  treated  in  Foochow  at  the  x\merican  Eed 
Cross  Hospital  when  first  opened,  no  definite  hard  and  fast  line  of  treatment 
was  maintained.  Cases  were  treated  by  continuous  subcutaneous  injection  of 
normal  saline,  with  administration  of  potassium  permanganate  by  the  mouth 
until  the  motions  became  green.  Hypertonic  intravenous  saline  injections 
(Eogers)  were  given  in  amounts  up  to  3  litres  or  until  the  blood-pressure 
became  normal.  Dextrose  was  added  in  some  cases  to  the  intravenous 
solutions. 

Whatever  method  was  used,  some  features  of  the  disease  remained 
constant : — 

First,  although  the  patient  on  arrival  might  appear  moribund,  being  cold, 
rigid  and  with  imperceptible  pulse,  the  introduction  of  saline  could  usually  be 
relied  on  to  produce  return  of  consciousness  and  a  greatly  impi'oved  pulse. 
With  the  hypertonic  intravenous  solutions  a  rigor  of  great  intensity  could  be 
looked  for  before  the  end  of  the  introduction  of  the  second  litre.  This,  how- 
ever, was  disregarded,  and  the  saline  was  continued  until  the  blood-pressure 
had  attained  the  normal. 

Secondly,  relapses  were  the  rule — in  fact  sometimes  even  before  the  com- 
pletion of  the  injection  of  a  second  patient  was  completed,  the  first  patient, 
through  excessive  diarrhoea  and  vomiting,  might  be  urgently  requiring  more 
fluid. 

Thirdly,  cases  which  could  be  supported  until  the  acute  diarrhoea  and 
vomiting  had  passed,  were  still  in  grave  danger  from  suppression  of  urine. 
This  persisted  in  some  of  the  cases  six  days.  The  only  remedy  seemed  to  be 
the  use  of  almost  continuous  "  cup]nng,"  usually  by  means  a  de  Bier's  suction 
glass  over  both  kidneys. 

During  the  epidemic  in  Foochow,  in  the  summer  of  1919,  kaolin  was  used 
by  myself  with  considerable  success,  but  there  was  difficulty  in  obtaining  a 
good  supply.  On  my  return  to  Hing  Hwa,  where  cholera  was  raging,  I  had  no 
difficulty  in  obtaining  kaolin,  as  the  famous  Blanc  de  Chine  clay  beds  are 
situated  near  this  district. 

The  method  of  administration  was  somewhat  different  from  Stumpf  s 
methods.  A  large  supply  of  half-and-half  suspension  was  placed  near  the 
patient,  and  the  patient  was  encouraged  to  take  as  much  as  possible.  At  first 
large  quantities  could  be  tolerated,  but  as  the  vomiting  and  diarrhoea  ceased 
the  liquid  was  I'efused.  In  all  cases  food  was  withheld  for  eighteen  to  twenty- 
four  hours,  then  rice  water  was  allowed,  and  later  milk  and  rice  water.  In  all 
cases  rectal  lavage  was   done  with  kaolin  solution   thickened  until  it  would 


Section  of  Therapeutics  and  Pharmacology  25 

comfortably  pass  through  the  rectal  tube.  At  first  some  was  returned,  later 
much  was  retained.  If  the  condition  was  precarious  on  arrival  at  hospital, 
subcutaneous  bilateral  infusion  usually  restored  the  patient  sufficiently  to  take 
the  kaolin  by  the  mouth.  In  desperate  cases  hypertonic  salt  solution  was 
given  intravenously  (Rogers)  but  not  in  such  large  quantities  as  we  used 
before  the  introduction  of  the  kaolin  treatment  (2  litres)  This  is  shown  to 
be  of  value  by  the  results  obtained  by  Braafladt  with  hypertonic  saline  and 
kaolin,  which  were  not,  however,  so  good  as  those  obtained  with  kaolin  alone. 

After  the  introduction  of  the  kaolin  method  the  following  differences  were 
noted  : — 

If  the  patient's  condition  was  "  fair,"  that  is,  if  the  pulse  was  perceptible 
and  the  patient  conscious,  the  introduction  of  large  quantities  of  kaolin 
suspension  by  the  mouth  and  per  rectum  would  ensure  continued  recovery. 
After  two  hours  all  vomiting  ceased,  a  sense  of  safety  had  been  reached,  and  the 
patient  usually  slept. 

In  the  lighter  cases  the  diarrhoea  ceased  within  twelve  hours  and  urine  was 
passed  within  from  twenty-four  to  thirty-six  hours. 

In  the  most  critical  cases,  which  required  the  introduction  of  saline  to 
bring  about  an  improvement  of  the  pulse,  rectal  introduction  of  heavy 
suspensions  of  kaolin  was  commenced  at  once  and  had  a  perceptible  effect  in 
preventing  the  further  loss  of  fluid.  On  return  of  consciousness  and  during 
the  introduction  of  the  saline,  kaolin  was  given  by  the  mouth,  and  was  usually 
retained,  while  in  those  cases  in  which  there  was  vomiting,  it  was  thought 
that  some  kaolin  which  had  been  deposited  on  the  walls  of  the  stomach  had 
begun  to  adsorb  the  toxic  products  of  the  cholera  vibrio,  and  the  second 
administration  of  the  kaolin  suspension  by  the  mouth  was  frequently  retained, 
or  only  partially  returned. 

The  distinctive  advantages  of  the  kaolin  treatment  were  : — 

(1)  Simplicity  of  method. 

(2)  Absence  of  relapse. 

(3)  Cessation  of  loss  of  fluid. 

(4)  Great  improvement  owing  to  adsorption  of  toxins,  the  patient  becoming 
rapidly  free  from  a  general  "toxic  condition." 

(5)  Early  return  of  the  passage  of  urine. 

(6)  Early  and  rapid  convalescence. 

In  St.  Luke's  Hospital,  Hing  Hwa,  we  had  a  series  of  seventy-five  cases 
from  one  village,  situated  two  hours'  journey  from  hospital,  with  no  fatal 
results,  and  this  in  spite  of  the  fact  that  many  of  the  patients  arrived  in 
a  condition  of  extreme  collapse.  The  mortality  of  untreated  cases  at  this 
village  was  stated  by  the  village  lieadman  to  be  exceedingly  high,  though  I  was 
unable  to  obtain  exact  figures,  as  in  China  there  is  no  registration  of  deaths. 

Laboeatoey   Expekimental   Woek  on   the   Action  and  Effect  of 

Kaolin. 

Eabbit  fed  with  20  c.c.  of  a  50  per  cent,  kaolin  suspension  :  on  chloroforming 
eighteen  hours  later,  it  was  found  that  there  were  well-marked  traces  of  kaolin 
over  the  walls  of  the  stomach,  duodenum  and  upper  small  intestine,  increasing 
in  amount  down  the  lower  small  intestine  to  the  caecum,  which  was  full  of 
liquid  contents  mixed  with  kaolin.  The  colon  was  full  of  dry  masses  of  dark 
brown  faeces  which,  on  opening,  showed  white  kaolin  inside. 

Rabbit  fed  with  20  c.c.  of  a  50  per  cent,  kaolin  suspension  and  also  20  c.c. 
of  a  50  per  cent,  kaolin  suspension  rectally,  chloroformed  forty-two  hours  later  : 
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the  stomach  aud  duodenum  distended  by  a  new  vegetable  meal  showed  no  signs 
of  kaolin,  but  there  were  traces  on  the  walls  of  the  upper  small  intestine 
which  increased  in  amount  to  the  caecum,  while  the  transverse  and  descending 
colon  were  full  of  dry  masses  of  kaolin  and  faeces  mixed. 

A  further  experiment  showed  the  microscopical  appearance  and  the  position 
of  the  kaolin  in  the  intestinal  tract.  A  rabbit  was  fed  at  9  a.m.  with  20  c.c.  of 
a  30  per  cent,  kaolin  and  water  mixture.  At  12  mid-day  this  was  repeated, 
and  the  rabbit  killed  at  2  p.m.  Sections  of  the  stomach,  upper  and  lower 
small  intestine  and  large  intestine  were  taken,  the  gut  being  stretched  on  cork 
rings  to  prevent  retraction  on  hardening.  These  were  fixed,  hardened  and  cut, 
and  stained  with  eosin  and  methylene  blue.  Under  a  low  power  the  kaolin 
could  be  seen,  lying  in  a  thin  line  in  close  apposition  to  the  mouths  of  the 
glands.  Much  of  the  kaolin  had  fallen  away  in  the  course  of  preparation. 
Under  a  high  power  it  was  possible  to  make  out  the  kaolin,  sticking  closely  to 
the  cells,  and  in  some  cases  the  cells  adherent  to  the  kaolin  layer  had  been 
torn  away  in  process  of  preparation. 

Cultures  of  Vibrio  cholerae  from  Guy's  Hospital  Bacteriological  Laboratory 
and  the  Lister  Institute  vrere  used  throughout  the  following  experiments  in 
duplicate. 

Intraperitoneal  inoculations  were  made  through  three  series  of  guinea-pigs 
to  raise  the  virulence.  The  resulting  cultures  gave  typical  pure  cholera 
reactions  and  were  those  used  in  the  following  experiments. 

To  broth  cultures  of  Vibrio  cholera?  varying  strengths  of  kaolin  were  added. 
Later,  agar  plates  were  planted  from  this  mixture.  In  every  strength  growth 
was  obtained,  thus  showing  that  kaolin  has  no  bactericidal  effect. 

Suspensions  of  Vibrio  cholerae  were  filtered  through  varying  thicknesses  of 
kaolin  deposited  on  silk,  and  the  filtrate  planted  on  agar.  In  all  cases  growth 
occurred,  thus  showing  that  cholera  bacilli  can  pass  thi'ough  kaolin. 

Agar  tubes  were  prepared  with  kaolin  mixed  in  the  agar  in  varying 
amounts.  It  was  found  that  the  presence  of  kaolin  had  no  effect  on  the 
growth  of  the  cholera  bacillus. 

From  the  above  experiments  it  is  clear  that  the  presence  of  kaolin  in  the 
bowel  has  only  a  mechanical  effect  on  the  Vibrio  cholerae  itself.  This 
mechanical  effect,  however,  may  be  instrumental  in  sweeping  out  a  large 
quantity  of  the  vibrios,  and  it  should  be  remembered  in  using  this  treatment 
that  the  disinfection  of  the  stools  is  essential,  also  that  it  is  quite  possible  that 
many  of  the  patients  return  home  as  cholera  carriers. 

Peepaeation  of  Toxins. 

Half-litre  flasks  of  alkaline  peptone  water  were  used,  incubated  at  37  C. 
for  periods  of  four,  six  or  fourteen  days  and  filtered  by  means  of  an  exhaust 
pump  through  a  porcelain  candle.  The  filtrate  was  sterile,  shown  by  planting 
on  culture  media.  The  hollow  tube  of  the  candle  was  scraped  to  remove  the 
deposited  bacilli,  which,  mixed  with  normal  saline,  were  heated  at  60^  C.  for 
an  hour.  Both  the  filtrate  and  the  saline  emulsion  containing  the  dead  bacilli 
were  filtered  through  kaolin  by  means  of  a  vacuum  pump.  No  indol  reaction 
was  obtainable  with  the  filtrates.  Commercial  indol,  on  the  other  hand, 
filtered  through  a  kaolin  bed.  These  results  were  confirmed  by  repeated 
experiment. 

The  fact  that  the  substance  producing  the  "indol  reaction"  is  held  back 
by  the  filter  bed  while  indol  solution  comes  through,  points  to  the  possibility 
that  the  "toxin"   giving    indol    reactions  is   not   a   true   indol,  but   a  larger 
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molecule  which  is  held  back  by  the  china  clay  filter,  while  the  commercial 
indol,  which  has  a  small  molecule  and  is  in  solution,  can  get  through. 

A  further  series  of  experiments  was  undertaken  to  test  the  adsorptive 
power  of  kaolin  for  "  indol,"  as  found  in  the  Vibrio  cliolerae  toxin  peptone 
water  culture  fluid. 

Week  old  Vibrio  cholerae  toxin  w^as  taken  and  well  mixed  with  equal 
weights  of  kaolin  :  1  c.c.  of  this  mixture  was  withdrawn  every  five  minutes 
for  an  hour  and  a  half  and  tested  with  Ehrlich's  indol  reagents.  A  standard 
colour  series  was  made  with  commercial  indol  solutions  of  dilutions  up  to 
O'OOOl  grm.  per  cubic  centimetre  added  to  Ehrlich's  reagents,  and  it  was  found 
that  after  centrifugalizing  1  c.c.  of  kaolin  and  toxin  suspensions  at  five  minute 
intervals,  no  variation  in  the  indol  colour  index  was  obtained,  thus  showing 
that  the  suspension  of  kaolin  in  Vibrio  cholerse  toxin  cultures  had  no  adsorptive 
action  on  the  indol  in  the  culture. 

A  further  series  of  experiments  was  made  to  test  the  action  of  kaolin  on 
ferments.     Eennet  and  trypsin  were  used. 

Result 

Rennet  and  milk...  ...  ...  ...  ...  Coacriilation 

Eennet  centrifugalized  and  milk  ...  ...  ...  Coagulation 

Eennet  shaken  with  kaolin  and  milk  ...  ...  Some  delay  in  action 

Eennet  and  kaolin  shaken  at  intervals  foi'  half  an 

hour  ;  centrifugalized  ;   clear  liquid  added  to  milk  Considerable  delay  in  action 
Eennet  filtered  through  kaolin  bed  and  filtrate  added 

to  milk  ...  ...  ...  ...  ...  No  action 

Similar  experiments  were  performed  with  trypsin,  and  the  digestion  of 
gelatine,  used  as  indication  of  action  of  ferment.  The  same  results  as  above 
were  obtained,  and  it  was  found  that  trypsin  filtered  through  kaolin  beds  had 
no  digestive  action. 

Toxins. 

The  culture  used  in  the  following  experiments  was  one  from  a  fatal  case 
of  cholera  in  India.  The  vibrio  agglutinated  well,  gave  the  typical  reactions 
of  Vibrio  cholerse,  and  was  non-haemolytic  (Grsig). 

Half -litre  flasks  of  alkaline  peptone  water  were  used.  These  were  sterilized 
three  times  at  intervals  to  remove  all  spore-bearing  bacilli.  The  flasks  were 
inoculated  with  Vibrio  cliolerse  before  and  after  passage  through  a  series  of 
rabbits  to  exalt  virulence.  The  resulting  toxins  were  examined  at  four,  six 
and  fourteen-day  growths.  It  was  found  advantageous  to  have  wide-necked 
flasks,  so  that  as  large  a  surface  area  as  possible  might  be  presented  to  the 
air.  The  resulting  bacillary  growth  was  moved  each  day  by  shaking, 
when  it  fell  to  the  bottom  of  the  flask  and  a  new  growth  appeared. 
To  obtain  a  virulent  culture  for  growing,  the  following  method  was 
adopted : — 

(A)  Toxins  were  grown  from  T76rio  r/(o?era!     ...  ...  ...  No  passage 

(B)  ,,  ,,  ,,  ,,  ...  ...  ...  Three  passages 

(C)  ,,  ,,  ,,  ,,  ...  ...  ...  Five  passages. 

and  finally  : — 

(D)  Toxins  were  grown  from  the  five  passages  Vihrio  choJerx  injected  into  a  rabbit, 

with  the  addition  of  some  of  the  four-day  toxins  grown  from  the  five  passages. 

The  four  strengths  of  "  toxic  fluids  "  were  then  investigated  as  follows  : — 
(1)  The  toxic  fluid  was  filtered  through  a  porcelain  candle  by  means  of  an 
exhaust  pump.       The  filtrate,    which    was   clear,  was  injected  intravenously 
and  intraperitoneally  into   two   rabbits  with  no  fatal  results.      Amounts    up 
to  4  c.c  were  used. 
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(2)  The  deposit  was  scraped  from  the  hollow  tube  of  the  candle,  mixed 
with  a  small  quantity  of  0'8  per  cent,  salt  solution,  and  then  "  killed  "  by  one 
of  three  methods  :  (a)  Heating  at  60*^  C.  (one  hour),  {h)  exposure  to  Finsen 
light  (one  hour) ;  (c)  adding  chloroform  to  the  solution  in  sufficient  amount  to 
leave  a  clear  layer  of  chloroform  showing,  then  shaking  the  mixture  (five 
minutes).  The  method  of  killing  the  vibrio  appeared  to  have  no  distinctive 
effect  on  the  results  :  the  "  toxins  "  could  be  heated  at  60°  C.  to  dryness  and 
yet  retain  their  virulence.  This  "killed"  deposit  was  then  injected  intra- 
venously into  rabbits  :  2  c.c.  was  fatal,  the  time  varying  with  the  strength  of 
the  toxin. 

(3)  The  above  deposit  was  then  ground  in  a  bacillary  mill  to  break  up 
the  bacilli,  mixed  with  0"8  per  cent,  saline,  and  again  filtered  through  the 
porcelain  candle. 

(4)  The  filtrate  was  found  fatal  to  rabbits  if  2  c.c.  were  injected 
intravenously. 

(0)  The  deposit  was  also  fatal  to  rabbits,  being  more  rapid  in  its  action 
than  the  filtrate. 

(6)  The  additii^n  of  kaolin  to  any  of  the  fatal  toxic  fluids  destroyed  their 
toxic  properties. 

General  Conclusions. 

The  action  of  kaolin  is  twofold  :   (Ij  Mechanical ;  (2)  adsorptive. 

(1)  Mechanical. — Such  large  quantities  of  kaolin  as  are  used  in  the 
treatment  of  cholera,  almost  fill  the  bowel,  and  the  passage  of  this  mass 
through  the  bowel  must  enclose  and  carry  with  it  a  very  large  number  of 
bacilli.  Kaolin  has  no  bactericidal  effect,  and  this  fact  calls  for  energetic 
action  in  the  destruction  of  faeces  in  all  cholera  cases  treated  by  this  method. 
The  fact  that  the  kaolin  forms  an  adherent  coating  to  the  walls  of  the  bowel 
point  to  its  usefulness  in  ulcerative  forms  of  colitis,  though  in  these  cases 
the  rectal  method  of  administration  in  the  form  of  enemata  and  long  tube 
lavage  would  be  preferable  owing  to  the  possibilities  of  errors  of  digestion 
arising,  after  long  administration,  from  the  adsorptive  properties  of  kaolin 
for  ferments. 

(2)  Adsorptive. — This,  the  chief  function  of  kaolin,  is  very  characteristic — 
its  extremely  fine  state  of  division  promotes  that  end. 

From  the  above  experiments  it  is  clear  that,  at  least  in  the  case  of  cholera 
and  probably  in  diphtheria,  ptomaine  poisoning,  bacillary  diarrhoea,  summer 
diarrhoea  and  general  toxic  conditions,  kaolin  has  a  wide  range  of  use. 

In  the  case  of  cholera,  the  first  result  of  its  administration  is  the  cessation 
of  vomiting.  This  seems  to  be  due  to  the  adsorption  of  toxic  bodies  in  the 
upper  alimentary  tract.  This  is  followed  by  the  cessation  of  the  diarrhoea 
and  consequent  loss  of  fluid  caused  by  the  presence  in  the  bowel  of  irritant 
substances  of  a  toxic  nature.  These,  being  adsorbed  by  the  kaolin,  cease  to 
act  as  an  irritant,  and  consequently  the  improvement  of  the  patient  is  rapid 
and  maintained. 

The  presence  of  a  layer  of  kaolin  on  the  walls  of  the  intestinal  tract 
appears  to  act  in  part  as  a  filter  bed  preventing  the  transmission  of  toxins 
to  the  patient. 

The  adsorptive  action  of  kaolin  does  not  seem  to  be  chemical.  Professor 
Bayliss^  has  pointed  out  that  kaolin  is  an  electro-negative  colloid,  whose  sign 

^  Bayliss,  "  Principles  of  General  Physiology,"  p.  72. 
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may  become  changed  by  allowing  it  to  absorb  ions  of  opposite  sign  to  itself. 
This  apparently  occurs  in  the  small  intestine. 

I  am  indebted  to  Professor  Russ  and  Mr.  Clark  for  the  following  fact 
(experiments  were  made  after  Hardy's  method,  Journal  of  Physiology,  xxxiii, 
p.  289)  :  Cultures  of  Vibrio  choleras  in  an  alkaline  medium  gave  a  definite 
electro-negative  sign. 

The  adsorption  of  cholera  toxins  by  the  kaolin  may  be  explained  by  the 
electrical  reaction  between  the  two,  and  the  failure  of  the  toxin  to  reach 
the  circulation  may  be  explained  by  the  electrostatic  attraction  of  the 
suspensoid  kaolin  for  the  cholera  toxin,  which  thus  forms  one  component 
of  a  Helmholtz  double  layer. 

Professor  Bayliss  has  pointed  out  that  sodium  chloride  diminishes  electro- 
negative charge,  in  accordance  with  Gibbs'  principle  ;  this  may  be  the 
explanation  of  the  difference  observed  between  cases  of  cholera  which  have 
had  saline  injections  preceding  the  kaolin  treatment  and  those  treated  by 
kaolin  only. 

I  am  greatly  indebted  to  Professor  Eyre,  of  Guy's  Hospital,  for  his  kind 
help  in  the  bacteriological  experiments. 


"  The  Successful  Treatment  of  Leprosy  by  Injections  of  Soluble 
Preparations  of  the  Fatty  x\cids  of  Chaulmoogra  and  other 
Oils,  and  its  Bearing  on  the  Tuberculosis  Problem,"  by  Sir 
Leonard  Rogers,  CLE.,  M.D.,  F.R.S. 

This  paper,  read  at  a  meeting  of  the  Section,  April  19,  is  printed  in  extenso 
in  the  Practitioner,  August,  1921,  pp.  77-101  (with  references). 
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Report  of  the  Government  Bacteriologist,  British  Guiana 
(F,  G.  Rose,  M.B.),  to  the  Tropical  Diseases  Research 
Fund  Committee  for  the  Period  January,  1919,  to 
March,    1920/ 

(1)  The  Incidence  of  Filaeiasis  in  Beitish  Guiana. 

(i)  Hospital  statistics  in  a  country  where  infection  with  Filaria  Bancrofti 
is  so  widespread  are  apt  to  be  misleading,  not  only  because  a  large  number  of 
the  patients  in  the  wards  wull  be  suffering  from  the  results  of  past  or  present 
infection,  but  because  the  ubiquity  of  the  mosquito  carriers  and  the  almost 
general  absence  of  mosquito  nettings  undoubtedly  leads  to  the  infection  of  a 
great  many  previously  uninfected  from  their  neighbours  in  the  wards. 

(ii)  Some  evidence  of  this  institutional  infection  was  afforded  by  the  exami- 
nation of  the  blood 'of  some  sixty  men  quartered  together,  many  from  different 
parts  of  the  country  where  filariasis  is  believed,  on  good  grounds,  not  to  exist, 
the  results  of  which  showed  60  per  cent,  to  be  infected,  although  the  per- 
centage for  Georgetown,  which  is  undoubtedly  by  far  the  most  heavily  infected 
centre,  is  in  the  neighbourhood  of  25. 

(iii)  However,  as  it  was  a  matter  of  impossibility  to  examine  by  night  the 
blood  of  a  sufficient  number  of  the  non-hospital  population  on  which  to  base 
any  accurate  calculation,  the  following  bases  have  been  adopted,  as  seeming  to 
afford  a  more  or  less  high  degree  of  accuracy. 

(A)   Clinical  Manifestations  of  Injection  loith  Filaria  Bancrofti. 

(iv)  The  following  percentage  table  is  compiled  from  observations  made  in 
1883  on  the  inmates  of  the  Lunatic  Asylum  by  Grieve,  in  1896  on  the  patients 
in  the  Public  Hospital,  Georgetown,  by  Conyers  and  Daniels,  in  1908  on  the 
patients  of  the  Public  Hospital,  Georgetown,  by  Wise,  and  in  1920  on  the 
patients  of  the  Public  Hospital,  Georgetown,  by  the  writer.  The  numbers  of 
the  persons  examined  are  unfortunately  not  available,  except  for  the  year 
1920,  when  371  persons  underwent  examination. 

Table  I. — Elephantiasis  only. 


A  P. 

Race  Sex  1SS3  ISiH! 

(1)  East  Indians           ...            ...  ...       Male  ...  06  ...  0-9 

(2)  ,,           ,,                ...            ...  ...       Female  ...  0-0  ...  S'O 

(3)  Blacks  of  British  Guiana  and  West      Male  ...  4-6  ...  7'4 

Indian  islands 

(4)  ,,                ,,                ,,  ,,            Female  ...  7-2  ...  150 

(.5)   Coloured  of  British  Gniana  and  West      Male  ...  272  ...  109 
Indian  islands 

(6)  ,,                ,,                ,,  ,,            Female  ...  20-0  ...  42-4 

(7)  Portiiguese              ...            ...  ...      Male  ...  O-Q  ...  13-0 

(8)  ,,                        ...            ...  ...       Female  ...  500  ...  460 

(9)  AH  above                 ...            ...  ...       Male  ...  39  ...  .5-4 

(10)            ,,                        ...            ...  ...       Female  ...  7-4  ...  192 


C 


2 

8 

6 

3 

8 

8 

3 
6 
2 
L5-4 


T) 

V.i-2t) 

0-0 
0-0 

2-5 

8-8 
5-3 

4-8 

21-4 
37-5 

3-4 

7-1 


1  At  a  meeting  of  the  Section,  held  November  30,  1920. 
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The  Portuguese,  especially  the  Portuguese  women,  it  will  be  seen,  retain 
their  priority  of  place,  and,  generally  speaking,  there  is  no  ground  for  the 
popular  impression  that  this  condition  is  now  more  prevalent  than  in 
Ijygone  years. 

(v)  The  next  table,  columns  A  and  D,  shows  the  percentage  occurrence  of 
all  filarial  diseases,  including  filarial  groin-glands,  chyluria,  lymphangitis, 
epididymitis,  filarial  abscess,  elephantiasis,  &c.  These  observations  were  made 
by  Wise  in  1908  and  by  the  writer  in  1920  on  the  patients  in  the  Public 
Hospital,  Georgetown.  Column  B  shows  the  percentage  of  children  in  the 
primary  schools  of  Georgetown  found  by  the  writer  in  1918  to  be  suffering 
from  clinical  filariasis  ;  column  C  gives  comparable  figures  for  the  children 
from  outlying  country  districts  in  the  County  of  Demerara.  The  figures  in 
columns  B,  C  and  D  are  based  on  the  examination  of  3,383,  1,001  and  371 
persons  respectively. 

Table  II. — Clinical  Filariasis  (all  Conditions). 

Race 
(1)   East  Indians 

(2)   ::      ;:       :::      :::      ::: 

(3)   Blacks  of  British  Guiana  and  West 
Indian  islands 

(4)  ,".'     ;.■     ;;     ."."     .': 

(5)    Coloured,  British  Guiana   and  West 
Indian  islands 


(fi) 

,, 

(7) 

Port 

u{,aiese 

(8) 

,, 

(9) 

All 

ibove 

(10) 

,, 

Sex 

A 

1908 

B 

litis 

M.  k  F. 

C 

1!I19 

M.  &  F. 

D 

li>20 

Male 
Female    .. 

8-4     . 
.       2fi     . 

..     11-4     .. 

.     12-2     .'. 

1-6 
6-2 

Male 

.     l.-)-8     . 

..        -     . 

.        -     .. 

23] 

Female    . 

.'     24- ;>     '. 

..     34-3     .. 

.     261     .. 

17-8 

Male 

.     28-0     . 

..        -     .. 

.        -     .. 

2fi-3 

Female    .. 

.     82(i     . 

..      16;j      . 

.     17-9     .. 

35-7 

Male 
Female    . 

.     14-2 

'.'.     16-9     '. 

'.     290     " 

35-7 
500 

Male 
Female    .. 

.     14\S     . 
.'     2;V(i     ." 

'.'.     2:ra     '. 

.     21-2     '.'. 

18-6 
23- 1 

(vi)  Generally  speaking,  about  5  per  cent,  of  the  patients  in  the  Public 
Hospital,  Georgetown,  suffer  from  elephantiasis,  while  about  20  per  cent,  of 
these  patients  suffer  from  this  or  some  other  manifestation  of  filariasis. 

(vii)  Approximately  25  per  cent,  of  the  primary  school  children  in  George- 
town, and  20  per  cent,  of  those  in  the  country  districts  of  the  County  of 
Demerara  show  some  filarial  manifestation. 

(viii)  Of  the  different  races,  the  Portuguese  and  mixed  races  share  pre- 
eminence among  the  adults,  while  the  blacks  are  the  chief  sufferers  among 
the  children. 

(ix)  Of  the  two  sexes,  the  females  suffer  more. 

(x)  Table  III  shows  the  age-incidence  of  this  group  of  disease  taken  from 
a  series  of  500  cases. 

Table   III. 
Age-groups  l-lO  I1--20  21-30  31-40  41-00  -11-60        Over  CO 

Percentaf,'es    ...  ...     77     ...     297     ...     31-9     ...     139 :  ...     12-0     ...     4-4     ...     0-7 

(B)   llic  Incidence  of  Infection  icitli  Filaria  Bancrofti  as  evidenced  by 
the  presence  of  Microfilarice  in  the  Peripheral  Blood. 

(xi)  Table  IV  shows  the  percentage  of  patients  in  the  Public  Hospital, 
Georgetown,  found  to  be  infected  with    Filaria  Bancrofti   by  Conyers  and 


VITH  Filaria  Bancrofti. 

A 

B 

C 

Sex 

isye 

190S 

1917-20 

Male 

6-4     . 

.       5-4     . 

..     14-2 

Female   ... 

6-6     . 

6-2    . 

— 

islands 

Male 

'  130     . 

.     10-2     . 

..     24-8 

,, 

Female    ... 

24-0     . 

.     16-8     . 

..    260 

islands 

Male 

14-2     . 

.     18-3     . 

..     27-3 

Female    ... 

240     . 

.     16-8     . 

..     21-4 

Male 

16  6     . 

.     16-4     . 

..     15-4 

Female    . . . 

25  0     . 

.     24-8     . 

..     16-7 

Male 

10-8     . 

9-7     . 

..     19-5 

Female    ... 

20-1     . 

.     17-3     . 

..     23-3 
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Daniels  in  1896  and  by  Wise  in  1908.  Column  C  shows  the  percentage  of 
persons  examined  indiscriminately  by  the  writer  from  1919  to  1920,  as 
occasion  offered,  some  after  magic-lantern  lectures,  some  from  Onderneeming 
Industrial  School,  and  many  others  taken  at  random  from  normal  members  of 
the  population,  numbering  in  all  351. 

Table  IV. — Infection 

Race 

(1)  East  Indians 

(2)  „  „  

(8)   Blacks  of  British  Guiana  and  West  Indian  islands 

(4)  „ 

(5)  Coloni'ed,  British  Guiana  and  West  Indian  islands 

(6)  „ 

(7)  Portuf^uese 

(8)  ,.  

(9)  All  above 
(10)  ,,  

(xii)  The  recent  figures  on  the  whole  show  an  increase  on  the  figures  for 
1896  and  1908.  It  is  clear,  at  any  rate,  that  there  has  been  no  reduction  in 
the  number  of  persons  infected. 

(xiii)  These  tables  show  that  infection  with  Filaria  Bancrofti  \^  widespread 
in  the  County  of  Demerara,  and  especially  in  the  City  of  Georgetown  and  its 
vicinity,  that  it  attacks  all  races,  but  particularly  the  Portuguese,  although  the 
figures  for  infection  and  for  its  clinical  manifestations  do  not  appear  to  be 
correlated,  the  black  and  mixed  races  showing  the  highest  percentage  of 
infection,  that  these  manifestations  are  found  in  the  female  sex  in  greater  pro- 
portion than  the  male,  and  are  at  their  minimum  in  the  earliest  and  latest 
decades  of  life,  gradually  increasing  from  childhood  until  they  attain  their 
maximum  incidence  in  young  adult  life,  between  the  ages  of  21  and  30. 

(II)  Ax  Investigation  to  determine  the  Usual  Mosquito  Carriers 
OF  Filaria  Bancrofti  IN  GEORGETOWN. 

(xiv)  Manson  ("Tropical  Diseases,"  1918,  p.  691)  mentions  the  following 
species  as  potential  carriers  of  Filaria  Bancrofti :  Culcx  fatigans,  Mansonia 
nniformis  and  tit illans,  Anopheles  maculipennis,  Myzomijia  Rossii,  Myzorhynchus 
nigerrivmis,  minutus,  and  funestus,  PyretopJiorus  costal  is,  Cellia  argyrotarsis, 
Stegoniyia  ijscndoscutellaris  (Stegomyia  fasciata  probably  occasionally).  Of 
these  species  Stegomyia  fasciata  and  Culex  fatigans  are  extremely  common  in 
Georgetown,  while  Cellia  argyrotarsis  and  Mansonia  titillans  are  occasionally 
met  with. 

(xv)  The  expedient  was  adopted  of  securing  mosquitoes  from  infected 
houses  all  over  the  town  during  the  montlis  of  November  and  December,  1918. 
This  was  rendered  possible  by  the  willing  co-operation  of  the  JMedical  Oflicer  of 
Health  for  Georgetown,  Dr.  Wishart,  who  kindly  allowed  his  staff  of  Sanitary 
Inspectors  to  assist  in  the  work. 

(xvi)  The  mosquitoes  were  caught  by  means  of  a  wide-mouthed  glass  tube 
open  at  one  end,  with  a  plug  of  cotton  wool  at  the  closed  end,  which  was 
kept  moistened  with  chloroform.  The  open  end  was  tightly  stoppered  when 
not  in  use. 

(xvii)  The  mosquitoes  were  brought  to  the  laboratory  as  soon  as  possible 
after  capture,  identified  and  dissected. 

(xviii)  In   all  1,500  female  mosquitoes  were  thus  dissected,  of  which  237 
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were  Stegomyia  fasciata,  105  Cellia  argyrotarsis,  27  2Ianso7iia  titillans,  and 
1,131  Culex  fatigans. 

(xix)  Although  the  other  mosquitoes  were  all  obtained  from  buildings 
■which  contained  numerous  infected  members  of  the  species  Culex  fatigans, 
only  one  infected  Stegomyia  fasciata  was  found,  and  none  of  the  other  species 
was  found  infected  save  Culex  fatigans. 

(xx)  Approximately  7'4  per  cent,  of  all  Culex  fatigans  were  found  to  be 
infected  with  Filaria  Bancrofti. 

(xxi)  Thus,  Ctilex  fatigans  appears  to  be  the  only  carrier  of  Filaria 
Bancrofti  in  the  City  of  Georgetown  of  any  practical  importance. 

(xxii)  The  common  breeding-places  in  the  city  are  already  well-known, 
but  no  effective  attempts  have  yet  been  made  to  eradicate  them. 

(Ill)  The  Histology  and  Bacteeiology  of  Filarial  Lesions. 

(xxiii)  Wise  showed  that  the  majority  of  the  deep  intramuscular  abscesses 
so  frequently  met  with  in  this  Colony  are  associated  with  Filaria  Bancrofti, 
and  are  due  to  infection  with  the  pyogenic  cocci,  especially  Streptococcus 
pyogenes. 

(xxiv)  The  writer  has  in  previous  reports  brought  forward  evidence  to  show 
that  this  secondary  bacterial  infection  plays  the  chief  part  in  the  other 
inflammatory  lesions  associated  with  filariasis. 

(xxv)  The  material  used  in  the  present  investigation  has  been  collected 
from  fifty  cases  of  deaths  from  intercurrent  disease,  and  consists  of  (l) 
lymphatic  glands,  both  healthy  glands,  and  glands  which  have  been  the  seat 
of  filarial  mfection  and  of  recurrent  lymphangitic  attacks  ;  (2)  testicles  which 
had  been  the  seat  of  "  filarial "  orchitis  ;  (3)  elephantoid  tissue;  (4)  pus  from 
"filarial"  abscesses;  (5)  fluid  from  the  retroperitoneal  lymphatic  spaces  in 
"  filarial  "  peritonitis.  The  results  of  these  investigations  are  embodied  in  the 
succeeding  paragraphs. 

(xxvi)  The  Pathology  of  the  Filarial  Gland. — The  following  methods  were 
used  in  the  preparation  of  sections  :  Some  of  the  material  from  each  case  was 
hardened  in  (l)  10  per  cent,  formol  solution,  some  in  (2)  alcohol  and  some  in 
{3j  Zenker's  fluid.  After  dehydration,  the  material  was  imbedded  in  paraflin, 
cut  with  a  rocking  microtome,  and  stained  with  Delafield's  htematoxylin  and 
eosin,  eosin  and  methylene-blue,  Yan  Gieson's  mixture,  Unna's  polychrome 
methylene-blue,  and  Mallory's  acid  fuchsin  stain. 

(xxvii)  Macroscopic  and  Microscopic  Appearances. — These  are  well-known 
and  need  not  be  described  in  detail  here.  Speaking  generally,  one  may  say 
that  the  "  filarial"  lymphatic  gland  is  of  two  main  types,  the  varicose  gland 
and  the  gland  which  is  the  seat  of  solid  enlargement.  The  varicose  gland  may 
itself  be  the  seat  of  inflammatory  processes,  while  the  simple  enlarged  gland 
may  be  the  result  of  acute  or  of  chronic  inflammation.  It  is  from  the  acutely 
inflamed  gland  that,  by  using  suitable  culture-media,  one  can,  in  90  per  cent. 
of  cases,  obtain  a  pure  culture  of  streptococcus  from  the  greyish  juice 
expressed,  or,  when  suppuration  has  occurred,  streptococcus  and  either 
Staphylococcus  albus,  in  the  majority  of  cases,  or  Bacillus  coli,  Bacillus 
pyocyaneus  or  other  organisms.  The  characteristics  of  the  gland  which  has 
been  the  seat  of  recurrent  inflammatory  attacks  is  the  marked  reduction 
of  the  cellular  content  of  the  follicles,  and  the  generalized  fibrosis.  Calcareous 
deposits  are  found  not  rarely  in  connexion  with  these  glands. 
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(IV)  Aeneth's  Ee action  in  Filariasis  and  other  Conditions. 

(1)  Arneth,  in  drawing  attention  to  the  variations  in  the  lobulation  of  the 
neutrophil  levicocytes  of  the  blood,  pointed  out  that  in  infectious  disease  there 
occurred  a  well-marked  "  shift  to  the  left  "  or  increase  in  the  relative  numbers 
of  the  unilobular  and  bilobular  forms,  while  in  pulmonary  tuberculosis  the 
shift  to  the  left  was  proportional  to  the  extent  of  the  disease.  Since  then 
numerous  papers  have  appeared  on  the  subject,  the  latest,  so  far  as  the  writer 
knows,  being  that  by  Treadgold.^  The  method  of  expressing  the  reaction 
adopted  in  this  paper  is  that  of  A^on  Bonsdorf!',^  who  adds  all  the  lobes  of  all 
the  nuclei  together. 

(2)  The  following  are  Von  Bonsdorff's  and  Treadgold's  figures  for  the 
healthy  male  and  female  in  temperate  climates,  placed  in  juxtaposition  with 
the  average  figures  obtained  by  the  writer  in  British  Guiana. 

Table  V. 


Women 

Men 

1              2 

a 

4 

5         Total 

t 

1 

'       2 

;     ^ 

4 

5 

Total 

Yon  Bonsclorff  .. 

12-5 

44-85 

33-55 

8-35 

1 
0-75    240-0      8-0 

:  38-4 

40-2 

12-4 

10 

2600 

Treadgold 

12-4 

42-4 

88-6 

6-0 

0-6 

240-0      9-4 

39-6 

40-8 

9-6 

0-6 

252-6 

British  Guiana  .. 

'   27-2 

430 

25-2 

3-8 

0-8 

208-0    20-6 

41-5 

30-3 

6-7 

0-8 

225-7 

(averages) 

These  figures  were  obtained  after  preliminary  counting  for  purposes  of 
practice  of  over  sixty  blood-films.  It  will  be  seen  that  the  female  count  is 
definitely  higher  than  the  male,  as  in  Von  Bonsdorff's  and  Treadgold's 
figures. 

(3)  Table  VI  {see  p.  6)  shows  the  figures  and  the  individuals  from  which 
these  averages  were  obtained.  Race  and  age  (between  10  and  60)  appeared  to 
have  no  influence  on  the  nature  of  the  count. 

Many  conditions  wide-spread  in  British  Guiana,  such  as  heavy  infections 
with  intestinal  parasites,  &c.,  may  exert  some  influence  on  the  count,  and 
further  investigation  is  necessary  before  attributing  the  high  count  to  the 
external  temperature.  Formal  figures  for  British  Guiana  were  fixed  between 
the  extreme  limits  of  180  and  240  for  women  and  200  and  260  for  men. 

(4)  The  Effect  of  Filariasis  on  the  Index. — The  following  are  cases  with 
embryos  of  Filaria  Bancrofti  in  the  night-blood,  some  of  whom  had  never  had 
any  attacks,  while  the  rest  had  had  attacks  in  the  past  [see  Tal:)le  VII,  p.  6). 

Thus  simple  filarial  infection  appears  to  exert  no  influence  on  the  index. 


1  Treadgold,  Lancet,  1920,  i,  p.  699. 

-  A.  Von  Bonsdorff,  "  Beitriige  zur  Ivlinik  der  Tuberciilose,"  1913,  v,  Supplement-Band. 
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Table  YI. 


Case 


(1)  Ex-captain,  B.E.P.,  aged  25,  in  excellent  health,  pure 

white  race,  two  months  in  British  Guiana,  living  in 
non-malarial  locality 

(2)  Male,  mixed  race,  aged  36,  native  of  British  Guiana,  in 

good  health,  no  recent  malaria,  normal  blood-count 

(3)  Ex-private,  B.E.F.,  aged  28,  good  health,  pure  white 

race,  served  in  tlie  Amiy  three  years,  returned  to 
British  Guiana  six  months  ago,  no  recent  malaria, 
blood-count  nonnal 

(4)  East  Indian,  laboratory  assistant,  aged  18,  good  health, 

no  recent  malaria,  slight  eosinophiliK,  probably  due  to 
ascaris  infection,  no  evidence  of  tilariasis ;  born  in 
British  Guiana 

(5)  Chinese,  aged  20,  good  health,  no  histoiy  of  malaria  or 

tilariasis,  no  embryos  in  blood,  differential  count 
normal ;  born  in  British  Guiana 

(6)  Pure  white  race,  aged  45,  excellent  health,  no   I'ecent 

malaria  ;  about  ten  years  in  British  Guiana 

(7)  Pure  white  race,  aged  46,   good  health  ;   about  twelve 

years  in  British  Guiana 

Average 

Females. 

(1)  Aged  14,  born  in  British  Guiana,  pure  white  race,  blood- 

count  normal,  excellent  health 

(2)  Aged  32,  black,  born  in  British  (4uiana  ;  good  liealth,  no 

malaria  for  many  years,  blood-count  normal 

(3)  East  Indian,  aged  30,  born   in   British  Guiana  ;   good 

health,  normal  blood-count,  no  malaria 

(4)  Mixed   race,   aged    40,    bom    in   British  Guiana ;    good 

health,  no  recent  malaria,  blood-comit  nonnal 

(5)  Pure  white  race,  aged  36,  in  British  Guiana  three  years, 

non-malarial  locality  ;  no  history  of  malaria,  blood- 
count  nonnal 

Average 


16 


21 
25 


15 


22 


19 
26 


40 


39 
43 


46 


34 


44 


45 


20-6  I   41-5 


30 


35 


24 


32 


36 


32 
23 


12 

5 

8 


2     1  244 

224 
215 

282 

230 

223 
212 


30-3        6-7      0-86    225-7 


28 

42 

26 

3 

1 

207 

29 

46 

20 

5  ^ 

- 

201 

1  24 

40 

27 

6  1 

- 

215 

I  27 

35 

32 

5  1 

1 

218 

28 

i 

49 

21 

2 

199 

\   27-2 

43 

25-2 

3-8 

0-8 

208 

T 

\BLK 

VII 

Females 

Males 

1 

•_> 

s 

4 

:> 

1 

2 

3 

4 

b 

(1) 

29 

46 

20 

5 

— 

201 

13 

43 

32 

9 

3 

246 

(2) 

20 

39 

34 

7 

— 

22H 

23 

48 

25 

4 

— 

210 

(3) 

24 

43 

27 

6 

— 

215 

21 

37 

36 

5 

1 

228 

(4) 

17 

40 

34 

8 

1 

236 

11 

36 

41 

12 

— 

254 

Averages 

22-5 

42 

2b 

■75 

6-5 

0-25 

220 

17 

41 

33-5 

75 

1 

234 

(o)  The  following  were  the  indices  in  various  undoubted  filarial  conditions, 
embryos  being  in  some  cases  absent  from  the  blood  {s6e  Table  VIII,  p.  7). 

(6)  Though  the  average  count  among  the  females  is  within  the  arbitrary 
limits  fixed  (180  to  240),  it  will  be  seen  that  there  is  a  definite  tendency  to 
a  shift  to  the  left.  One  case,  however,  occurred,  of  doubtful  filarial  origin,  for 
which  reason  it  has  not  been  included,  in  which  there  was  a  tendency  to 
a  right  shift,  with  a  count  of  236.  The  males  also  show  a  distinct  tendency 
to  a  shift  to  the  left. 
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Table  VIII. 

Fi'iudli-s. 


Arnetli 

Index 

Case 

Normal  or 

i 

otlierwi.se 

1 

2 

3 

4 

5 

Total 

(1)  Filarial  mastitis  (several  attacks  in 

47 

36 

14 

3 

173 

Shift  to  left 

the  past) 

(2)   Filarial    lymphangitis    (attack    sub- 

36 

36 

24 

4     '     — 

196 

Normal  limits 

siding) 

(3)   Filarial  lymphangitis  (subsiding)    ... 

34 

45 

19 

2     i     — 

189 

)> 

(4)         „ 

27 

51 

20 

2     1     — 

197 

(5)        „ 

36 

43 

17 

4         — 

189 

(6)        ,,                    ,,            (subacute)      ... 

31 

47 

19 

3         — 

194 

-, 

Average 

35-2 

43 

18-8 

3 

— 

189-7 

Males. 


(1)    Filarial  lymphangitis  (slight) 

32 

33 

29 

6 

— 

209 

Normal  count 

(2)         „               •      „             

30 

41 

23 

6 

— 

205 

(3)   Elephantiasis,  with  synovitis  of  knee- 

15 

33 

38 

11 

2 

249 

joint,  diagnosed  as  of  filarial  origin 

(4)    Filarial  abscess 

53 

36 

10 

1 

— 

159 

Shift  to  left 

(5)   Filarial  lymphangitis  (acute  stage)... 

41 

46 

9 

3 

1 

177 

•  I 

(6)        ,,                    .,            (subsiding)    ... 

49 

36 

13 

2 

— 

168 

.1 

(7)         ,,                    ,,            (acute  stage)... 

44 

33 

18 

5 

— 

184 

n 

(8)         ,,                    -.         (both  legs,  acute, 

33 

43 

22 

2 

— 

193 

marked  cedema) 

(9)   Filarial  lymphadenitis  (after  twenty- 

76 

20 

4 

— 

— 

128 

•' 

four  hours) 

(10)  Filarial    lymphadenitis   and   lymph- 

42 

34 

20 

3 

1 

187 

,,                 ,, 

angitis  (subsiding) 

Average 

41-5 

35-5 

18-6 

3-9 

0-4 

185-9 

(7)  The  following  table  illustrates  the  counts  in  typical  cases  of  lymphangitis 
of  filarial  origin,  at  different  stages  of  the  disease.  All  the  cases  were  mild 
cases,  subsiding  within  one  week  of  onset. 


Table  IX. — Arneth  Indices. 
Time  from  onset  to  time  of  examination — 


■J4  hours 
Male 

(1)  128 


2  to  3  days 


Males 

(2)  187 

(3)  184 

(4)  209 

(5)  203 


Females 

(6)  217 

(7)  194 


4  days  to  1  week 
Males  Females 

(8)  177     ...     (10)  181 
19)  205     ...     (11)  189 

(12)  173 

(13)  196 


1  week  or  les.s  after  sub.sidence 

Male  Females 

.     (14)249     ...     (15)236 

(16)  231 

(17)191 


(8)  The  next  table  contrasts  the  indices  in  severe  and  in  mild  cases,  taken 
at  about  the  height  of  the  attack. 


Table  X. — Arneth  Indices. 


Severe 


No. 

Male 

No. 

Female 

No. 

Male 

No. 

Female 

1 

249 

1 

236 

1 

210 

1 

189 

2 

2;^0 

2 

231 

2 

160 

2 

150 

3 

198 

3 

191 

3 

193 

3 

196 

4 

247 

4 

216 

4 

159 

5 

215 

5 
6 

168 
210 

Averages 

231 

217-8 

183-3 

178-3 
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(9)  The  cases  chosen  were  cases  from  which  all  other  conditions  which 
might  have  led  to  an  alteration  in  the  count  could  safely  be  excluded. 

(10)  High  Arneth  indices  were  also  found  in  many  other  varieties  of  filarial 
disease,  but  these  have  not  been  included  on  account  of  the  co-existence  of 
malaria  and  other  conditions  which  are  known  to  cause  a  shift  to  the  left. 

(11)  Conclusions. — (i)  A  simple  infection  with  Microfilaria  Bancrofti  has 
no  effect  on  the  Arneth  index  in  man.  (ii)  ^Yhen  clinical  symptoms  occur, 
the  Arneth  index  almost  invariably  shows  a  shift  to  the  left,  although,  very 
rarely,  a  pronounced  shift  to  the  right  may  be  found,  (iii)  This  shift  is  also 
found  in  cases  of  filarial  oedema  and  of  elephantiasis,  when  not  of  very  long 
standing,  and  bears  a  relation  to  the  severity  and  the  duration  of  attacks. 

(12)  Not  only  are  these  results  consistent  with  the  assumption  that 
pathological  symptoms  in  these  cases  of  filarial  infection  are  invariably  due 
to  the  influence  of  pathogenic  bacteria,  since  it  is  well  known  that  septic 
infections  cause  a  shift  to  the  left,  but  this  change  in  the  index  obviously 
supplies  a  useful  guide  in  prognosis  and  treatment,  and  is  now  being  so  used 
by  the  writer.  The  co-existence  of  filarial  infection  with  a  high  index  points  to 
the  probability  of  an  early  onset  of  symptoms  and  is  an  indication  of  the 
advisability  of  prophylactic  inoculation. 

(Y)   The  Leucocytes  of  the  Blood  in  Filariasis. 

(1)  In  attempting  to  obtain  a  true  blood-picture  in  these  conditions,  every 
possible  care  has  been  taken  to  eliminate  all  other  co-existing  conditions,  such 
as  malaria,  ankylostomiasis,  &c.,  so  frequently  found  in  British  Guiana,  which 
might  have  vitiated  the  results  obtained. 

(2)  The  normal  differential  count  in  British  Guiana  and  the  differential 
count  in  simple  filarial  infection  without  pathological  manifestations.  It  has 
been  widely  stated  that  an  eosinophilia  is  found  in  many  cases  of  filariasis, 
and  the  accuracy  of  this  statement  is  undoubted.  As  eosinophilia  occurs, 
however,  in  cases  of  ankylostomiasis,  trichinosis  and  other  conditions  which 
may  co-exist,  it  seemed  advisable  to  attempt  to  obtain  a  series  of  counts  in 
(i)  normally  healthy  persons  in  the  Colony,  and  (ii)  similar  individuals  who  are 
only  abnormal  in  presenting  microfilariae  in  the  peripheral  blood. 

(3)  The  following  table  gives  the  results  obtained  :  (l)  Differential  leucocyte- 
counts  of  thirteen  specially  selected  healthy  persons,  free  of  helminth  and  all 
other  infections,  all  of  some  years'  residence  in  British  Guiana,  and  all  between 

the  ages  of  15  and  45. 

Table  XI. 


1                                    Male 

No. 

Female 

No. 

Lvmpl.o-         L^„';S^ 
"cTtes             niono- 
J^  "          nuclears 

Poly- 
morpho- 
nuclears 

Eosino- 
phils 

Lympho- 
cytes 

1                    1 
Large      .       Poly-        j.    j^. 
mono-          morpho-          ^jj 
nuclears       nuclears    j    ^ 

! 

1  260              lOo 

2  320             10-5 

3  40-5               7-5 

4  48-6               6-5 

5  230             12-5 

6  31-5       1       110 

530 
55-5 
40-5 
39-5 
550 
51-5 

90 
1-5 
110 
5-5 
9-5 
10 

1 
2 
3 
4 
5 
6 
7 

430 
260 
270 
32-5 
43-5 
18-2 
32-7 

12-5 
8-5 
6-5 
9-5 
70 

13-6 
90 

420 
62-5 
63-5 
540 
440 
62-8 
580 

2-5 
2-5 
2-5 
3-5 
4-5 
5-2 
0-3 

Average         33-5               975           492       '      6-25 

31-8               9-5       '       55-3 
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(4)  It  was  found,  by  performing  a  large  number  of  control-counts,  that  a 
careful  count  of  300  leucocytes  left  a  very  small  margin  of  error,  and  some  of 
the  above  figures  are  based  upon  these  numbers.  The  majority,  however,  are 
based  on  counts  of  500  white  cells.  The  male  count  of  eosinophils,  as  will  be 
seen,  is  almost  invariably  higher  than  the  female.  The  count  of  eleven  in 
Case  3  among  the  males  was  obtained  from  the  blood  of  a  healthy  Scotsman, 
with  no  trace  of  disease  or  worm-infection,  who  had  resided  in  the  Colony, 
with  intervals  of  long  leave,  for  some  ten  years.  The  following  table  shows 
similar  counts  obtained  in  four  males  presenting  no  symptoms  of  filarial 
infection,  and  in  every  respect  normal,  save  only  for  the  presence  of  Microfilaria 
Bancrofti  in  the  nocturnal  peripheral  blood. 


Table  XII. 

Males. 

STo. 
1 
2 
3 
4 

Lyinpliocytes 
190 
150 
23-5 
26-.^ 

Large  mononuclears 

9-5 

12-.5 

110 

100 

Polymorphonuclears 
630 
670 
64-5 
54-5 

Eosinophils 
8-5 
40 
0-5 
90 

Average  210  1075  62-25  5-5 

(5)  In  the  case  of  the  women  examined,  it  was  not  possible  to  rule  out 
altogether  infections  with  intestinal  parasites.  All,  however,  were,  apparently, 
normally  healthy  persons  except  for  the  presence  of  microfilariae  in  the  blood- 
stream. 

Table  XIII. 

Females. 

No.  Ijympliocytes  Large  mononuclears         Polymorphonuclears  Eosinophils 

1  ...  49-0  ...  4-5  ...       "         360  ...  lO'O 

2  ...  27-5  ...  10-5  ...  52-0  ...  lO'O 

3  ...  32-0  ...  9-0  ...  52-0  ...  6-5 

4  ...  180  ...  100  ....  620  ...  9-5 

.\vevage  31-6  8-5  .50-4  90 

(6)  Thus,  while  the  males  show  none,  the  females,  as  a  whole,  show  a  slight 
increase  in  the  relative  proportions  of  the  eosinophil  cells,  which  may  possibly 
be  due  to  other  causes.  The  number  of  cases  is  small,  but  it  seems  doubtful, 
from  the  above  results,  whether  simple  filarial  infection  has  any  effect  whatever 
upon  the  differential  count. 

(7)  The  hasmoglobin-index  and  the  numbers  of  red  and  white  corpuscles 
present  in  1  c.mm.  of  the  blood  in  cases  of  filarial  infection  were  also 
investigated  and  showed  little  deviation  from  the  normal. 

(8)  Leucocyte  counts  are  given  below  in  cases  of  filariasis  with  lymph- 
angitis, orchitis,  and  other  similar  conditions  frequently  found  associated  with 
this  infection.  These  investigations  were  undertaken  to  ascertain  whether 
there  might  emerge  from  a  comparison  of  large  numbers  some  composite 
picture  such  as,  for  instance,  a  relative  polymorphonuclear  increase,  which 
might  be  expected  if  these  conditions  were  of  a  purely  inflammatory  nature, 
due  to  infection  with  pyogenic  organisms.  They  were  taken  at  different  stages 
of  attacks,  as  will  be  seen  from  the  table  following. 

(9)  Differential  Leucocyte  Counts  in  Clinical  Filariasis. — The  normal  pro- 
portions of  leucocytes  are  genei'ally  given  as  :  Lymphocytes,  10  to  25  per  cent.  ; 
large  mononuclear,  5  to  10  per  cent.  ;  polymorphonuclear,  65  to  75  per  cent.  ; 
eosinophils,  2  to  4  per  cent.  It  will  be  seen  that  the  normal  figures  for  this 
country  given  above  differ  in  the  relative  increases  of  the  mononuclear  cells. 
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large  and  smalj,  and  ot  the  eosinophils,  at  the  expense  of  thepol^Hnorplionuclear 
neutrophil  cells.  Whether  these  phenomena  are  the  results  of  abortive  attacks 
by  the  malarial  parasite  and  mild  degrees  of  intestinal  parasitism  it  is  hard  to 
say,  but,  if  these  differences  are  borne  in  mind,  it  will  be  found  that  the  stages 
of  all  these  inflammatory  filarial  attacks  show  a  constant  balancing  as  between 
the  lymphocytes  and  the  polymorphonuclear  cells,  so  marked,  indeed,  that  it 
becomes  of  some  significance  in  prognosis.  The  blood  has  been  taken  in  all 
cases  midway  between  meals  and  at  tlie  same  time  of  day. 

(10)  To  take  first  cases  uncomplicated  by  recent  malaria  and  with  a  normal 
percentage  of  the  large  mononuclears  : — 


Tablk   a.— Cases  showinc;   Ixcrkase   ix  Lymphocytes  at  the  Expense  of 

THE 

POEYMOKl'HOXrCEEAUS. 

No. 

Nature  of  case 

1 
Lym- 
pho- 

Large 
mono- 

Poly- 

Eosino- 

cytes 

nuclears 

morphs 

phils 

1 

Acute  lyniphaiiffitis,  left  lej,',  subsicliiif;  well 

320 

90 

520 

6-5 

2 

Actite  mastitis  and  axillary  Ivniphadeiiitis  subsidiiif^  well 

27-5 

lOo 

.520 

10-5 

3 

Chronic    lymphadenitis    and     lymphanj^itis    with    ele- 
phantoid  oedema,  duration  ?  three  months 

480    • 

()-5 

37-5 

5-5 

4 

Slight  attack  of  lymphangitis  a  few  days  before  exami- 
nation 

44r, 

fi-r) 

3()0 

no 

5 

3-Jlood  taken  three  weeks  after  recovery  from  moderately 
severe     attack     of     lymphangitis    and    lymphadenitis 
(groin) 

mo 

100 

.50-5 

65 

6 

Subacute  lymphadenitis  (three  months'  duration) 

470 

14-3 

27-8 

10-8 

7 

Filarial  abscess  (closing  up)     ... 

38-5 

H-r, 

46-5 

6-5 

8 

Lymphangitis  (acute),  right  and  left  legs,  elephantiasis 
five  years'   standing,  three  days  or  so  after  attack  of 
one  week's  duration 

37-7 

;5-7 

46-3 

8-3 

9 

Filarial   orchitis,  four  days'   duration,   recovery  almost 
complete 

330 

60 

510 

90 

10 

Taken  four  weeks  after  an  attack  of  Ivmjtliaiigitis  of  the 
thigli 

3(;o 

100 

43-3 

10-7 

Tap.le  B. 


-Cases  showing    Inckease   in   the   Poeymohphoniceeaus   at  the    Expense 

OF    THE     Ly.MPHOCYTES. 


.Nature  of  case 


Eosino- 


Lym-        Large 

plio-         mono-    1  „ „.  „  1     „!,;,„ 

cytes    I  nuclears    """'^P*'**       P^"" 


Poly- 


Filarial  abscess  (in  process  of  formation) 

Acute  lympliangitis,  severe  attack,  blood  taken  on  the 
fourth  day  of  tlie  attack  ;  no  abscess  formation 

Acute  lymphangitis,  about  the  third  day  of  attack 

Acute  attack  of  lympliangitis  and  lymphadenitis,  lasted 
over  tliree  weeks  ;  taken  ten  days  after  onset 

Filarial  lymphangitis  with  abscess  formation  ;  free  dis- 
charge of  pus  present 

Severe  attack  of  lymphangitis,  taken  one  week  after 
onset  ;  subsiding,  but  slowly 


21-3 
70 


18-6 
160 


110 


IHO 


(•>0 
4-5 


100 

7-5 


120 
100 


710 

88-0 


70-6 
74-0 


(520 


0-(i 
2-5 


3-5 
9-5 


Table  C. — Cases  in  which  the   15alance  seemed  to  be  faiki.y  held. 


Nf). 


Nature  of  case 


Lyn)-  '  Lar^'e 
pho-  ,  mono- 
cytes      nuclear.s  ^ 


Poly- 


Eosino- 
pliils 


Wood  taken  two  months  after  acute  lymphangitis  ...       2]"0  80  ■'i'S'T)  16'5 

Filarial    synovitis   of   left    knee-joint,    mild,    subsiding  ;       23'5  70  57'5      ]     12-0 

taken  one  wt-ek  after  onset  ' 
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(11)  The  next  table  (D)  illustrates  the  same  features  in  cases  complicated 
by  recent  malaria,  causing  a  relative  increase  in  the  large  mononuclear 
leucocytes. 

(12)  Tahi.k    ]>. 


No. 

Nature  of  case 

Lym- 
pho- 

Large 
nioiio- 

Poly- 

Eosino- 

cytes 

nuclears 

morplis 

phils 

1 

Subacute  lymphadenitis  three  weeks'  duration  . . 

82-2 

18-7 

46-7 

2-4 

2 

Acute    lyniphangitis   with    abscess    formation,   healinf,' 
well 

3.5-8 

24-2 

33-8 

.5-4 

3 

Acute  lymphangitis  four  weeks  ago  ;  elephantoid  oedema 

380 

13-.5 

4.5  0 

3-5 

4 

Acxite  lymphangitis,  third  day  of  attack 

12-9 

16-8 

64-5 

.5-8 

5 

Acute  lymphangitis,  arm  and  leg ;    chyluria  of  two  to 
three  days'  standing 

170 

18-2 

60-6 

4-2 

6 

Acute  lymphangitis  day  after  subsidence  of  attack ;  ele- 
phantiasis, many  attacks  in  last  two  months 

lo-5 

16-.5 

500 

18-0 

7 

Filarial  mastitis,  acute  attack  just  over,  two  attacks  in 
last  six  months 

200 

14.5 

600 

4-5 

8 

Synovitis,  slight  attack,  after  one  week 

240 

13-3 

47-0 

14-3 

9 

Lymphangitis,  subsiding ;  duration  one  week  ... 

2.5-2 

18-6 

.52-8 

2-4 

10 

Lymphangitis,  slight,  two  days  after  subsidence 

19-.5 

21-5 

•5-5 -.5 

3-.5 

11 

Lympliangitis,  ouf  week  after  subsidence 

20-3 

19-0 

48-0 

11-3 

(13)  It  will  be  clear  from  tliese  tables  that  the  first  result  of  the  onset  of 
an  attack  is  a  relative  increase  in  the  polymorphonuclear  cells.  Favourable 
progress  is  accompanied  by  a  relative  increase  in  the  lymphocytes,  apparently 
at  the  expense  mainly  of  the  neutrophil  cells.  A  relative  increase  in  the 
lymphocytes  is  also  found  in  subacute  and  chronic  cases.  A  relative  increase 
in  the  neutrophils  is  found,  as  might  be  expected,  in  abscess-formation,  but  also 
in  all  cases  at  and  before  the  climax  of  the  attack,  and  in  severe  cases  for  some 
days  after  subsidence. 


<VI)  An  Account  of  Mass-experiments  instituted  to  test  the 
Efficacy  of  Vaccine  Therapy  and  Prophylactic  Inoculation 
IN  Inflammatory  Conditions  associated  with  Infection  with 
Filaria  Bancroft/. 

(A)  Prclhninarii  Remarks  and  Analijsis  of  Cases  presenting  themselves  for 

Treatment. 

(1)  No  attempt  was  made  to  treat  cases  in  which  there  was  evidence  of 
obstruction  without  any  indications,  subjective  or  objective,  of  inflammatory 
attacks.  Such  cases,  however,  it  may  be  noted  here  are  few  in  number,  and  it 
was  found,  for  example,  that  the  large  majority  of  cases  of  elephantiasis,  over 
90  per  cent.,  gave  a  definite  history,  upon  careful  inquiry,  of  one  or  more 
attacks  of  lymphangitis  in  the  past. 

(2)  The  following  tables  give  an  analysis  of  205  consecutive  cases  of 
definite  filarial  disease  presenting  themselves  for  examination  and  treatment. 
Table  I  gives  the  sex-distribution. 

T.VBLE    I. 


Males 
Females 


73 
132 


205 


(3)  Below  (p.  12)  is  given  an  analysis  of  the  clinical  varieties. 
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Table  II. 


Nature  of  lesion 

Males 

Females 

Total  male  and  female 

Recurrent  lymphangitis  and  lymphadenitis 

No. 

Per  cent. 

No. 

Per  cent 

No. 

Per  cent. 

Right  lower  limb 
Left  lower  limb 
Both  lower  Umbs 

24 
19 
22 

11-7 

9-2 

10-7 

36 
40 
36 

17-5 
19-5 
17-5 

60 
59 

^8 

29-2 
28-7 
28-2 

Total  lower  limbs 

Right  upper  limb 
Left  upper  limb 
Both  upper  limbs 

65 

2 
4 
2 

31-6 

0-9 
1-9 
0-9 

112 

3 

8 
9 

54-5 

1-4 
3-9 
4-3 

177 

5 
12 
11 

86-1 

2-4 
5-8 
5-3 

Total  upper  limbs 

8 

3-7 

20 

9-6 

28 

13-5 

(4)  There  was,  in  addition,  one  case  of  recurrent  cervical  adenitis  of  filarial 
origin.  Four  were  cases  of  orchitis,  two  of  mastitis,  four  presented  abdominal 
symptoms,  four  Iiad  varicose  glands,  and  two  chyluria,  while  twenty-four 
presented  such  combinations  as  lymphangitis  of  one  arm  and  one  leg,  both 
arms,  Ijoth  legs,  &c.  Twenty-nine  of  the  above  cases,  or  14'5  per  cent,  gave  a 
history  of  intramuscular  abscess. 

(5)  It  will  be  seen  that  the  lower  limb  is  the  site  of  election,  and  it  is,  of 
course,  equally  well-known  that  the  inguinal  glands  are  by  far  the  most 
frequently  attacked. 

(6)  Prophylactic  Inoculation. — The  cases  may  be  divided  into  two  series, 
the  first  consisting  of  167  cases  treated  by  means  of  three  inoculations,  the 
first  of  100  millions,  and  the  last  two  of  200  millions  each,  of  streptococci,  at 
intervals  of  two  weeks,  over  a  period  from  October,  1918,  to  May,  1919.  The 
second  series  of  317  cases  were  inoculated  with  a  streptococcus  vaccine  pre- 
pared by  the  method  of  detoxication  recommended  by  D.  Thomson  (Lancet, 
June  28,  1919).  This  series  consists  of  cases  inoculated  from  May,  1919,  to 
March,  1920,  two  inoculations,  each  of  2,000  millions,  being  given  with  an 
interval  of  three  weeks. 

(7)  Table  III  shows  the  number  of  cases  in  the  first  series  having  attacks 
after  inoculation,  and  the  interval  of  time  after  which  attacks  occurred. 

Table  III. — Xcmber  of  Persons  having  Attacks  after  Ixocclation. 

Within  one  month 
Within  three  months 
Between  three  and  six  months 
Between  six  and  twelve  months 
None  within  twelve  months 
Number  of  whom  there  is  no  record 
Number  who  have  died 

Number    who     suffered    from     swelling    of    limbs    without 
recun-eut  attacks 


Number 

Percentage 

11 

6-6 

3.5 

210 

21 

12-6 

19 

11-4 

46 

27-5 

15 

90 

6 

3-6 

Total  number  inociUated 


14 


167 


(8)  This  table  and  the  following  have  been  compiled  from  records  obtained 
as  follows  :  Careful  notes  were  made  in  each  individual  case  of  (l)  the  date  of 
each  inoculation,  (2)  the  name,  age  and  address,  and  (3)  the  nature  of  the 
attacks  with  regard  to  severity,  duration,  frequency,  and  site  of  attacks.  After 
the  lapse  of  two  years  all  persons  who  had  been  inoculated  at  least  one  year 
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before  were  communicated  with.  A  questionnaire  was  sent  to  each  person 
asking  for  the  information  which  is  emhodied  in  the  accompanying  tables.  The 
fifteen  persons  of  whom  there  is  no  record  could  not  be  found  by  the  postal 
authorities  at  the  addresses  given,  while  six  persons  had  died  of  intercurrent 
disease. 

(9)  Table  IV  contrasts  the  nature  of  the  attacks  with  regard  to  duration 
and  severity  before  inoculation  and  after  inoculation. 

Table  IV. 

Xumber  Percentage 

Cases  having  milclei"  attacks  after  inoculation  ...  ...  -51  ...  59'3 

Cases  in  whom  attacks  were  of  the  same  or  increased  severity  35  ...  40'7 

Total     ...  ...  ...  ...  ...  86 

(10)  Of  these  eighty-six  cases,  sixty-two  presented  an  elephantoid  oedema 
of  the  affected  parts.  Of  this  number  twenty-eight  or  45'2  per  cent,  reported 
that  the  oedema  had  either  completely  disappeared  or  was  considerably 
diminished,  while  thirty-four,  or  54'8  per  cent.,  reported  that  it  had 
either  remained  stationary  or  had  somewhat  increased  in  amount.  Only 
two  cases  of  the  latter  number  reported  a  considerable  increase. 

(11)  Fourteen  cases  suffered  from  swelling  of  upper  or  lower  limbs,  not 
a  true  elephantiasis  but  an  oedema  which  disappeared  with  rest  and  reappeared 
on  moderate  exercise,  all  of  long  duration,  a  few  with  no  history  of  lymph- 
angitis attacks,  but  the  majority  either  giving  such  history  or  complaining  of 
the  dull,  aching,  constant  pain  and  the  "  drawing-up  "  sensation  so  typical  of 
the  chronic  lymphangitis  and  lymphadenitis  associated  with  filarial  infection. 
Of  these  fourteen  cases,  but  two  showed  any  diminution  after  inoculation  ; 
eleven  remained  in  statu  quo,  while  one  reported  that  the  swelling  had 
increased. 

(12)  All  who  have  had  any  experience  of  filariasis  are  aware  of  the  extra- 
ordinary variability  of  the  attacks  both  as  regards  severity  and  as  regards 
frequency  of  recurrence.  The  writer  has  encountered  cases,  by  no  means  rare, 
which  have  been  free  from  attacks  for  periods  of  as  long  as  ten  to  twenty 
years,  suddenly  to  become  once  more  the  victims  of  frequent  recurrences.  For 
this  reason  a  careful  record  was  kept  of  the  number  of  attacks  suffered  by 
each  individual  in  the  period  of  twelve  months  before  inoculation  and  in 
the  period  of  twelve  months  after  inoculation,  so  that  an  annual  average  of 
attacks  for  each  person  could  be  struck,  which  might  give  useful  additional 
information  as  to  the  efficacy  of  vaccine  prophylaxis.  The  figures  are  as 
follows  :  Ninety  persons  had  between  them  a  total  number  of  293  attacks  in 
the  twelve  months  preceding  inoculation,  giving  an  annual  average  of  3'3 
attacks  per  head,  while  sixty-three  persons  reported  131  attacks  between  them 
in  the  twelve  months  immediately  following  inoculation,  giving  an  annual 
average  of  2'1  attacks  per  head. 

(13)  It  is  clear  from  an  examination  of  these  tables  that  prophylactic 
inoculation  has  a  marked  beneficial  effect  in  reducing  the  frequency  and 
severity  of  attacks  in  the  majority  of  cases.  In  those  who  have  early  recur- 
rences these  attacks  are  very  frequently  distinctly  modified  in  severity,  and  in 
not  a  few  cases  the  oedema  diminishes  or  disappears  along  with  tlie  modifica- 
tion of  the  severity  of  the  attacks.  In  cases  of  long-standing  chronic  lymph- 
angitis and  lymphadenitis,  however,  inoculation  appears  to  have  little  or  no 
effect. 

(14)  The  results   obtained  in  the  second  series,  consisting  of  upwards  of 
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300  persons  inoculated  after  May,  1919,  with  larger  doses  of  vaccine,  are  not 
as  yet  complete,  since  sufficient  time  has  not  elapsed  to  allow  of  any  useful 
conclusions  as  to  the  efficacy  of  the  treatment.  It  may  be  said,  however, 
that,  so  far  as  they  go,  they  are  even  more  encouraging  than  those  for  the  first 
series,  and  afford  great  ground  for  the  conviction  that  a  useful  weapon  is  now 
available  for  the  treatment  of  a  disease  which  has  hitherto  been  the  despair  of 
the  tropical  practitioner. 

Many  hundreds  of  doses  of  this  vaccine  have  been  prepared  in  this 
laboratory  during  the  past  year  and  sup])lied  to  practitioners  not  only  in  this 
country  but  to  many  in  Dutch  Guiana  and  in  the  neighbouring  islands  ;  and 
reports  are  almost  unanimously  in  its  favour. 

(15)  The  following  is  a  description  of  the  mode  of  preparation  of  the 
vaccine  now  adopted  in  this  laboratory. 

{a)  Material  iised. — Undoubtedly  an  autogenous  vaccine  would  be  the  ideal, 
and  has  been  used  in  a  few  cases  by  me  with  conspicuous  success.  Few, 
however,  are  willing  during  an  attack  to  submit  themselves  to  the  painful 
process  of  withdrawing  fluid  from  an  inflamed  lymph-gland.  Cultures  can, 
however,  without  difficulty  be  obtained  fi-om  the  post-mortem  room,  and  this 
is  the  most  useful  source,  since  otherwise  it  is  necessary  to  obtain  them  from 
abscesses,  which  are  not  sufficiently  frequent  to  be  a  reliable  source  of  supply, 
and,  as  will  be  shown  later,  are  very  frequently  the  result  of  mixed  infection. 
In  the  post-mortem  room  pure  cultures  can  be  obtained  soon  after  death  in  the 
dilated  lymi)h-channels  running  along  the  spinal  column  in  the  retroperitoneal 
tissue,  found  with  great  frequency  even  when  there  have  been  no  symptoms 
during  life  of  retroperitoneal  filariasis.  It  is  the  practice  here  to  use  relatively 
large  quantities  of  material,  several  loopfuls,  inoculated  into  broth  and 
inoculated  for  twenty-four  hours.  Cultures  may  also  be  obtained  by  a  similar 
method  from  filariated  groin-glands.  A  few  hours  after  death,  however,  at  any 
rate  in  the  tropics,  these  methods  become  unreliable  owing  to  the  presence  of 
contaminating  organisms. 

[h)  Behaviour  of  the  Streptococcus  in  Culture. — No  difficulty  is  experienced 
in  obtaining  profuse  cultures  in  the  first  generation  on  ordinary  blood-agar, 
])lood-serura  or  glycerine-agar,  each  tube  being  inoculated  with  several  loops 
of  the  broth.  It  has,  however,  been  found  impossible  to  continue  subcultures 
beyond  the  third  or  fourth  generation. 

(c)  Preparation  of  Vaccine. — The  vaccine  is  prepared  from  a  forty-eight 
hours'  culture  on  the  blood-agar,  emulsified,  killed  at  a  temperature  of  55°  C. 
for  half  an  hour,  detoxicated  by  Thomson's  method,  and  standardized  to 
2,000  millions  per  cubic  centimetre  by  the  method  described  by  Major  Brown 
{Indian  Journal  of  Medical  Besearch,  vii,  No.  1,  July,  1919). 

id)  Precautions  in  Administration. — Besides  the  general  precautions  neces- 
sary in  the  administration  of  all  vaccines  (and  in  this  connexion  attention 
must  l)e  drawn  to  the  liability,  in  malarial  countries,  to  the  precipitation  of 
an  acute  attack  of  malaria  in  malarial  subjects),  it  has  been  found  by  experience 
that,  if  the  injection  be  repeated  after  an  interval  of  less  than  three  weeks,  the 
second  injection  is  very  liable  to  be  followed  by  an  acute  attack,  pointing  to 
the  existence  of  a  pi'olonged  "  negative  phase."  For  this  reason,  the  practice 
is  followed  of  repeating  the  initial  dose  three  weeks  after.  Malarial  attacks 
may  be  inhibited  by  prescribing  quinine  while  patients  are  under  the  influence 
of  inoculation. 

These  results  ai'e  in  great  contrast  to  the  results  obtained  from  the  infected 
lymph  in  cases  of  lymphangitis  and  lymphadenitis,  which  have  not  gone  on  to 
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suppuration,  in  which  streptococcus  is  ahiiost  invariably  the  only  organism 
obtained,  and  seem  to  me  explicable  on  the  theory  that  the  dammed  liack 
lym])h  in  the  channel  obstructed  l)y  the  filarial  worm  becomes  comparable  to 
an  anaerobic  culture-chamber  in  which  the  culture-medium  is  the  lymph. 

(16)  The  pus  from  these  cases  is  of  characteristic  plum-juice  colour  from 
the  admixture  of  blood,  and  in  the  deeper  parts  contains  numerous  fat- 
globules. 

Streptococcus   Vaccine   in   the   Treatment   of   Filarial   Lymph- 
angitis AND  other  Filarial  Conditions, 

(1)  This  vaccine,  prepared  as  has  been  described,  has  been  used  vei'y 
largely  in  filarial  conditions  for  the  past  twelve  months  at  the  Public  Hospital, 
Georgetown,  in  the  country  districts,  at  the  other  public  hospitals  in  the 
colony,  and  by  private  practitioners. 
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Chakt  II. 


(2)  The  initial  dose  recommended  is  2"5  c.c.  of  a  detoxicated  vaccine  con- 
taining 200  millions  of  streptococci  per  cubic  centimetre.  If  no  reaction 
follow,  5  c.c.  is  given  after  the  lapse  of  two  full  days,  and  this  dose,  under 
similar  circumstances,  is  dovibled  after  the  lapse  of  the  same  period  from  the 
second  dose. 

(3)  Except  in  very  severe  cases,  it  is  hardly  ever  necessary  to  give  more 
than  three  injections,  and  frequently  only  two  are  required. 

(4)  Owing  to  the  variation  in  the  duration  of  attacks  in  different  cases,  it 
is  difficult  to  express  the  results  of  vaccine  treatment  in  tabular  form,  but  all 
those  who  have  had  experience  of  its  use  are  convinced,  by  clinical  observa- 
tions, of  its  utility  in  cutting  attacks  short. 

(5)  The  accompanying  two  temperature  charts  illustrate  the  efl'ect  of 
vaccine  treatment.     Botli  were  cases  of  acute  filarial  lymphangitis. 
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DISCUSSION. 

Sir  Patrick  MansON  said  he  was  much  interested  in  the  si;bject  dealt  with  in 
Dr.  Rose's  paper,  and  especially  the  references  to  filarial  periodicity,  in  which  he  had 
taken  a  considerable  interest  from  the  time  of  its  discovery,  and  which  had  presented 
problems  which  he  had  failed  to  solve.  The  subject  of  filariasis  was  much  more 
important  than  people,  in  a  general  way,  apprehended.  If  someone  examining  the 
populace  of  London  systematically,  in  the  way  Dr.  Eose  had  examined  people  in  Guiana, 
had  found  that  40  per  cent,  of  the  people  had  a  parasite  giving  rise  to  a  serious  disease, 
often  ending  in  death,  he  wondered  what  guardians  of  the  public  health  would  have 
to  say.  Would  they  take  some  action  ?  He  asked  Dr.  Rose  why  it  was  that  the 
sanitary  authorities  in  places  like  British  Guiana,  the  islands  in  the  AVest  Indies,  and 
other  tropical  places,  had  not  done  something  towards  preventing  such  an  eminently 
jDreventable  disease.     The  obvious  question  was  :  If  preventable,  why  not  prevented  ? 

Colonel  James  said  he  would  merely  ask  one  or  two  questions.  First,  did  the 
sanitary  authorities  in  British  Guiana  think  of  any  other  plan  for  reducing  filariasis 
than  destroying  the  mosquitoes  ?  Dr.  Rose  said  20  per  cent,  of  the  residents  were 
infected,  but  those  who  used  mosquito  curtains  were  free  from  infection.  AVas  any 
system  of  notification  operative  there  ?  If  so,  what  measures  followed  ?  He  did  not 
think  the  eradication  of  the  Culex  fatifjans  would  be  difficult  if  the  necessary  money 
wei-e  forthcoming,  especially  if  a  good  water-supply  could  be  ensured.  AAliat  was  the 
position  in  Georgetown  with  regard  to  water-supply  ?  AA^'as  it  good  enough  to  enable 
a  campaign  against  Culex  fatigans  to  be  undertaken  with  any  reasonable  prospect 
of  success?  He  understood  the  author  to  say  that  the  infection-rate  in  Culex  fatigans 
was  7'4  per  cent. ;  did  that  rate  refer  only  to  the  particular  naosquitoes  which  he  had 
caught  in  infected  houses,  every  person  in  which  was  the  subject  of  filariasis. 
7 '4  per  cent,  seemed  to  be  a  low  rate,  and  some  members  of  the  Health  Authority  there 
might  say  the  special  danger  to  the  bulk  of  the  population  could  not  exist.  AVhat  did 
the  author  consider  was  the  danger  outside  these  infected  houses  ?  The  infected  houses 
could  perhaps  be  dealt  with  by  some  definite  measures,  even  if  it  were  deemed 
impossible  to  get  rid  of  the  mosquitoes  from  Georgetown.  He  understood  that  the 
number  of  cases  in  which  ablood-coimt  was  made  was  ten  (five  males,  and  five  females) 
and  that  it  was  difficult  to  get  cases.  AAliy  should  that  be '?  He  (Colonel  James)  did 
not  think  conclusions  could  be  drawn  from  only  ten  cases. 

Dr.  Manson-Bahr  said  he  was  glad  to  learn  that  the  author  considered  that  the 
phenomenon  of  periodicity  of  filariasis  was  an  adaptation  of  the  micro-filaria  to 
the  habits  of  its  host,  viz.,  the  particular  species  of  mosquito  which  carried  it. 
No  doubt  the  non-periodic  Microfilaria  Bancrofti  had  a  wide  geographical  distribution, 
yet  its  limits  were  definitely  demarcated.  He  had  learned  from  Dr.  O'Connor,  who  was 
working  at  the  subject  in  the  Pacific  Islands,  that  its  limit  in  the  Eastern  Pacific 
was,  in  one  direction,  somewhere  about  the  New  Hebrides  ;  the  speaker  knew  that 
north  of  this  line  the  islanders  had  the  Filaria  nocturna  infection,  whilst  to  the  south 
of  this  line  the  non-periodic  filaria  predominated.  He  did  not  know  if  it  were  possible 
to  have  two  different  species  of  filaria  in  one  man,  one  periodic,  the  other  non-periodic, 
in  which  both  the  parent  worm  and  the  microfilaria  had  the  same  anatomical 
characteristics.  It  seemed  that  where  there  was  a  non-periodic  microfilaria  in 
existence,  there  was  a  species  of  mosquito,  probably  the  stegomyia,  which  acted  as 
the  intermediai-y  host  of  that  microfilaria.  That  stegomyia  was  in  the  case  of  the 
non-periodic  variety  a  day-biting  species  only.  His  own  experiences  in  Fiji  were, 
that  the  Stegomyia  j)seudoscutellaris  was  the  intermediary  for  the  non-periodic  filaria 
and  apparently  acted  as  such  wherever  the  non-periodic  filaria  occurred;  in  other  words, 
the  range  of  this  insect  and  the  non-periodic  filaria  were  coterminous.  This  stegomyia  was 
a  more  efficient  host  for  the  non-periodic  filaria  than  Culex  fatigans ;  in  fact  it  was 
only  a  very  small  proportion  of  the  latter  insects  he  experimented  with  which  would 
transmit  the  filaria  at  all.  Every  Stegomyia  ^jse7(fZosc?(^6'??aWs  with  which  he 
experimented  was  a  favourable  host  for  this  particular  filaria,  and  large  numbers  of 
the  larval  filaria  could  be  found  in  the  thorax.     It  was  along  those  lines,  namely :  the 
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suitability,  or  otherwise,  of  a  particular  species  of  niosquito,  that  the  vexed  question 
of  periodicity  of  filariasis  could  be  solved. 

Professor  E.  T.  Leiper  said  that  many  previous  workers  on  the  subject  had 
overlooked  the  importance  of  bactei'ial  infections.  He  felt  unorthodox  on  the  subject 
of  periodicity,  and  did  not  believe  that  the  periodicity  of  the  filarial  embryos  indicated 
merely  adaptation  to  the  biting  habits  of  the  intermediary.  Any  correlation  was  on  the 
part  of  the  intermediaries.  Had  there  not  been  a  selection  of  carrier  species  owing 
to  their  casual  adaptation  to  the  apjjearances  ,of  the  filariae  m  the  blood  by  day,  or 
by  night  ?  The  rhythmical  rise  and  fall  in  the  number  of  embryo  filariae  subserved  a 
fiu'ther  and  vei"y  definite  purpose.  It  secured  for  the  worm  an  optimum  degree 
of  infection  of  at  least  some  of  the  mosquito  carriers  :  thus  ensuring  a  completion  of 
the  life  cycle  in  certain  percentage.  Hyperinfection  defeated  the  purpose  of  natm-e 
by  bringing  about  the  death  of  the  intermediate  host. 

Dr.  Mehga  asked  whether  Dr.  Rose  made  observations  as  to  the  temperature 
and  humidity  while  he  was  conducting  his  investigations,  and  if  so.  what  were  tlie 
readings  ? 

The  President  emphasized  the  point  made  by  Dr.  Leiper,  as  to  the  great 
importance  of  secondary  infections  in  these  cases.  For  inany  years  he  had  been 
convinced  of  it,  and  so  during  the  last  ten  years  he  had  been  using  a  streptococcal 
vaccine.  The  results  had  been  promising,  for  the  febi-ile  attacks  had  been  definitely 
lessened.     It  was  a  very  practical  point. 

Dr.  Rose  (in  reply)  said  there  were  several  reasons  for  the  lack  of  active  stamping- 
out  measures  in  British  Guiana,  but  the  chief  one,  in  his  view,  was  that  public  opinion 
had  not  been  sufficiently  aroused  on  the  matter  ;  even  now  many  people  regarded  as  a 
fairy  tale  the  idea  that  filariasis  was  carried  by  the  mosquito  and  even  those  who  had 
been  so  far  convinced  said  that  it  was  impossible  to  get  rid  of  the  mosquito.  Letters 
were  frequently  sent  to  the  papers  saying  that  it  was  impossible  to  get  rid  of  the 
mosquitoes  in  British  (iuiana.  As  a  general  rule,  sanitary  inspectors  were  recruited 
from  an  undesirable  class,  and  they  were  open  to  corruption.  Many  of  them  were  so 
ignorant  that  they  w-ere  unable  to  distinguish  one  kind  of  larva  from  another.  There 
was  a  better  type  in  the  Government  Health  Department.  An  obstacle  to  reform  was 
the  Council  itself,  selected  from  the  property-owning  class,  who  much  resented  the  idea 
of  active  measures.  Prosecutions  were  difficult  to  bring  about,  for  friendship  between 
the  defendant  and  a  Councillor  and  even  with  the  Mayor,  was  a  bar.  There  was  no 
system  of  notification  of  filariasis  in  British  Guiana.  The  water  supply  of  Georgetown 
for  drinking  purposes  came  from  vats  and  cisterns,  which  collected  rain  from  the  roofs 
of  the  houses.  Part  of  the  water  supply  was  obtained  from  i^ipes  bringing  water  from 
rivers  and  creeks  in  the  interior.  The  pipe-borne  supply  was  unfit  for  drinking  ;  it 
contained  much  iron,  and  was  also  a  good  deal  polluted.  The  7'4  per  cent,  of  infected 
mosquitoes  were  drawn  from  infected  houses,  and  though  they  might  be  regarded  as 
selected  houses,  it  would  have  been  difficult  to  find  a  house,  at  least  in  Georgetown, 
which  was  not  infected.  A  large  proportion  of  the  poorer  houses  contained  infected 
inmates.  He  found  it  difficult  to  get  cases  of  pure  filariasis  because,  after  he  started 
the  treatment  by  vaccines,  and  after  it  had  got  abroad  that  some  work  was  being  done 
to  alleviate  the  symptoms,  the  laboratory  was  besieged  by  crowds  who  had  come  to 
seek  treatment,  and  it  was  from  among  these  people  that  the  specimens  of  blood  were 
drawn.  With  regard  to  the  reason  why  some  having  the  filaria  had  symptoms  and 
others  had  not,  he  thought  it  had  to  do  with  secondary  bacterial  infection.  He  once 
conducted  a  series  of  investigations  to  determine  exactly  what  strains  of  streptococci 
were  found.  It  was  a  sti'ain  of  streptococcus  which  was  very  coimnon  in  faeces.  As 
the  sewage-disposal  was  carried  out  simply  by  pit  latrines,  which  often  overflowed,  it 
was  easy  to  imagine  how  cultures  came  to  be  pi-esent  in  the  external  air.  The 
mosquitoes  were  collected  in  November  and  December,  1918  ;  he  made  no  observations 
on  the  temperature  and  the  humidity  of  the  atmosphei-e  at  the  time. 
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Demonstration  of  the  Technique  of  the  Intravenous  Injection 
of  Antimony  Tartrate  in  Bilharzia  Disease. 

By  J.  B.  Christopherson,  C.B.E.,  M.D. 

The  treatment  of  bilharzia  disease,  by  intravenous  injections  with  anti- 
mony tartrate,  is  no\v  being  carried  out  extensively  in  Egypt,  South  Africa  and 
elsewhere.  It  is  also  being  adopted  at  the  Egyptian  provincial  hospitals  in 
special  annexes  ;  the  doctors  of  Egypt  employ  it  extensively  in  their  private 
practices. 

The  term  "  antimony  tartrate  "  includes  potassium  antimony  tartrate  (tartar 
emetic)  ^and  'sodium  antimony  tartrate.'  Both  are  colourless,  stable  salts 
which  keep  well  in  the  tropics,  and  can  be  sterilized  by  boiling ;  and  neither  is 
too  toxic  to  be  used  intravenoush'.  Being  readily  procurable,  they  are  well 
adapted  for  treating  an  endemic  disease  on  a  large  scale  in  Africa.  The  sodium 
salt  is  preferred.  It  is  less  toxic  and  possibly  as  efficient,  more  soluble,  and 
probably  more  easily  assimilated  by  the  tissues  of  the  body  than  the  potassium 
salt. 

Bilharzia  disease  may  be  briefly  described  as  the  invasion  of  the  human 
portal  system  by  a  trematode  worm,  sometimes  hundreds  of  worms,  the 
habitat  of  which  is  the  liver.  They  periodically  pass  down  the  portal  vein 
to  the  bladder  and  rectum  in  order  to  deposit  ova.  As  the  parasite  is 
in  the  blood-stream,  the  logical  way  to  attack  it  is  through  the  blood- 
stream. The  intravenous  injection  of  antimony  tartrate  is  therefore  sound 
in  principle. 

Bilharzia  disease,  as  we  see  it  in  England,  is  not  the  serious  proposition  it 
is  in  Egypt.  Although  the  English  cases  are  of  interest,  it  is  the  bilharzia 
plague  of  Egypt  we  have  mainly  set  out  to  cure,  and  in  attempting  to  deal 
clinically  with  the  problem  of  bilharzia  in  Egypt,  we  must  keep  two  facts  in 
mind  :  (1)  That  it  is  a  national  disease — practically  the  whole  nation  is  saturated 
with  it — therefore  the  remedy  should  be  capable  of  being  applied  on  a  large 
scale.  (2)  That  any  remedy  to  be  effective,  must  be  capable  of  being  easih' 
applied  in  the  out-stations.  The  intravenous  injection  of  antimony  tartrate 
fulfils  both  of  these  requirements.  It  is  an  out-patient  procedure,  and  therefore 
thousands  of  patients  can  be  dealt  with  every  year,  and  the  drug  is  convenient 
for  use  in  the  out-stations. 

Antimony  tartrate  has  two  distinct  actions  in  bilharzia  disease — it  kills  the 
ova  deposited  by  the  worms,  and  it  kills  the  adult  worms.  Of  these  two 
actions,  by  far  the  most  important,  because  it  is  far  reaching  in  its  con- 
sequences, is  the  action  on  the  ova,  because  it  means  nothing  less  than  this, 
that  the  patient  when  injected,  ceases  to  be  a  bilharzia  spreader.  Thousands 
of  bilharzia  carriers  are  spreading  the  disease  broadcast  in  Egypt.  They  will 
automatically  cease  to  do  so  if  injected  with  antimony  tarti'ate.  In  other 
words  the  disease  can  be  cut  off  at  its  source  by  the  remedy. 

I  think  that  the  ova  are  killed  by  the  antimony  before  the  adult  worms, 
although  there  is  as  yet  no  direct  evidence  to  prove  this. 

Before  commencing  the   injections,  the  physical  condition  of  the  patient 

1  There  is  also  pot.  and  ammon.  antunoiiy   tarti'ate,    which   is   auti  luetiu.      I  have   had   no 
experience  of  this  in  bilharziasis.     SBO(C4H40j2,K(XH4)2. 
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should  be  in\estigated.  Serious  cardiac  lesions  and  albuminuria,  the  result  of 
renal  deficiency,  are  the  chief  contra-indications  to  the  use  of  antimony 
tartrate. 

In  Egypt  another  prehminary  step  is  advisable,  namely,  deahng  with  the 
other  intestinal  parasites  before  commencing  the  injections. 

Most  Egyptians  are  anaemic,  and  harbour  other  parasites  besides  bilharzia. 
(Ankylostoma  and  Hymenolepis  nana  are  the  most  common.)  Fatty  degenera- 
tion of  important  organs  is.  in  Egypt,  commonly  due  to  intestinal  parasites. 

The  best  time  to  give  the  injection  is  about  two  and  a  half  hours  after  a 
light  meal  and  about  two  hours  before  the  next  meal,  when  the  stomach  is 
neither  distended  with  food  nor  exhausted  from  hunger.  The  injections  are 
given  every  other  day,  and  commence  with  i  gr.  of  antimony  tartrate.  The 
dose  is  increased  by  h  gr.  each  injection,  until  the  maximum  dose  of  2i  gr.  is 
reached,  then  2i  gr.  are  continued  every  other  day  until  the  course  is  com- 
pleted. From  20  to  30  gr.  are  necessary  ;  a  "  cure  "  takes  as  a  rule,  three 
weeks.  It  may  be  reduced  to  seventeen  days  by  giving  the  first  five  injections 
on  five  consecutive  days.  It  is  not  advisable  to  give  this  intensive  course  as  a 
routine  practice.  Possibly  a  certain  concentration  of  antimony  in  the  blood  is 
necessary  before  all  the  ova  and  worms  are  killed,  and  therefore  the  intervals 
between  the  injections  should  not  be  long. 

Young  people  with  healthy  organs  stand  injections  of  antimony  well,  there- 
fore it  is  not  necessary  to  commence  with  less  than  \  gr.  even  in  a  child  aged  8. 
The  maximum  single  dose  of  antimony,  however,  will  be  in  proportion  to  age. 
The  maximum  dose  for  a  child  aged  16  and  under  is  I2  gr. 

Dilution. — Antimony  tartrate  is  an  irritant,  and  a  strong  solution  must  not 
be  injected  into  the  veins.  Half  a  grain  of  antimony  tartrate  diluted  with 
3  c.c.  normal  saline  solution,  is  the  strength  I  use  ;  2?  gr.  should  be  given  with 
10  c.c.  and  intermediate  quantities  in  proportion. 

It  is  not  necessary  nor  convenient  to  use  a  larger  syringe  than  a  10  c.c. 
Eecord.  The  needle  should  be  of  hypodermic  thickness  and  should  be  sharp — 
It  in.  in  length,  and  a  platino-iridium  needle  is  the  best.  All  the  apparatus  used 
should  be  sterilized,  the  room  suitable  for  an  aseptic  operation,  and  the  light 
good.  The  patient  should  be  lying  down.  Acetone,  ether,  alcohol  may  be 
used  to  sterilize  the  skin,  but  iodine  obscures  the  vein.  Any  prominent  vein 
may  be  chosen.  The  needle  should  be  introduced  into  the  lumen  of  the  vein  ; 
it  is  bad  practice  to  commence  injecting  until  this  has  been  ascertained  beyond 
doubt.  The  same  vein,  at  the  same  spot,  may  be  used  during  the  whole  course 
of  injections  (twelve).  Practically  no  damage  is  done  to  the  vein  wall  by  the 
injection,  if  it  be  carefully  made. 

Intravenous  injections  of  antimony  tartrate  are  equally  efficient  in  vesical 
and  in  rectal  bilharzia.  The  two  men  present  to-night  for  intravenous  injection 
both  have  vesical  bilharzia  disease.  Like  most  cases  one  sees  in  England  they 
are  mild  cases  of  old  standing.  Of  Boer  war  cases  there  are  about  500  now 
in  England,  drawing  pensions.  If  they  were  cured,  as  they  might  be, 
they  would  be  spared  much  discomfort  and  the  country  would  save  £10,000  a 
year. 

The  first  case  for  injection  to-day  contracted  bilharzia  eighteen  and  a  half 
years  ago,  east  of  Pretoria.  It  totally  incapacitated  him  for  five  years.  His 
age  is  48.  His  present  symptoms  are :  difficulty  in  holding  his  water,  "  fre- 
quency "at  night,  heematuria  and  pain  in  the  lumloar  region.  He  commenced 
having  injections  on  November  5  and  has  already  had  20  gr.  of  antimony 
tartrate.     The   injection  of    2j    gr.   to-night,  will  be  the  eleventh    injection, 
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making  a  total  of  22j  gr.    One  more  injection  of  2^  gr.  will  complete  his  course 
of  25  gr. 

The  other  patient  contracted  hilharzia  in  South  Africa  in  1900.  He  is  aged 
40  and  is  interesting  clinically,  for,  he  has  suffered  since  1914  from  paroxymal 
haemoglobinuria,  bouts  of  \Yhich  he  gets  whenever  there  is  a  north-east  wind. 
His  last  attack  was  three  weeks  ago.  The  injection  to-night  will  be  his  ninth 
injection  :  he  has  had  in  all  Hi  gr.  He  is  anaemic  from  his  paroxysmal 
haemoglobinuria.  So  far  the  injections  of  antimony  have  not  set  up  an  attack 
of  hgemoglobinuria.  He  is  having  a  full  dose  of  2i  gr.  to-night.  What  is  the 
connexion  between  bilbarzia  and  paroxysmal  hgemoglobinuria,  I  cannot  say. 
The  injection  will  cure  the  bilharzia  but  not  the  haemoglobinuria. 

The  first  effect  of  the  injections  in  bilharzia  is  to  aggravate  the  symptoms 
and  increase  the  blood  in  the  urine.  Afterwards,  the  blood  gradually  disappears 
and  the  urine  becomes  normal  after  5  gr.  have  been  injected  ;  the  visible  red 
blood  disappears  from  the  urine,  which,  after  about  20  gr.  have  been  given 
in  an  uncomplicated  case,  is  clear,  that  is  if  there  is  no  cystitis,  the  whole 
of  the  blood  has  disappeared. 

It  is  interesting  to  note  that  the  ova  disappear  from  the  urine*  during  the 
injections.  The  antimony  tartrate  appears  to  act  on  the  myracidia  in  a 
peculiar  w^ay — it  stops  the  ova  in  their  progress  to  the  lumen  of  the  bladder  ; 
some  few  find  their  way  through  slowly,  but  wliereas,  before  the  injection  of 
the  antimony  tartrate,  healthy  ova  are  living  bodies  and  have  machinery  for 
automatic  movement,  after  injection  they  ai'e  merely  foreign  bodies ;  this  is 
shown  in  the  remarkable  change  which  takes  place  in  their  appearance.  They 
become  granular  ;  this  change  takes  place  notably  when  10  gr.  have  been 
given,  and  is  complete  after  20  gr.  "When  all  the  ova  coming  away  are 
granular,  injections  may  be  stopped. 

In  the  average  case  of  bilharzia  where  there  is  not  much  damage  to  the 
bladder  wall,  the  urine  w"ill  become  quite  clear  and  normal,  to  ordinary  clinical 
tests,  after  20  gr.  The  patient  has  got  rid  of  his  symptoms,  and  to  all  intents 
and  purposes  he  is  cured  after  25  gr. ;  he  will  continue  however  to  pass 
granular  ova  periodically  in  small  numbers  at  intervals  for  two  years  or 
longer. 

In  severe  infections,  and  in  long-standing  cases  where  there  are  secondary 
organic  changes  in  the  bladder  the  urine  will  remain  cloudy,  and  occa- 
sionally clots  may  be  found  for  some  time  after  the  injections  have  ceased — 
this  is  due  to  the  granulations  or  papillomata  on  the  bladder  wall,  which 
bleed  ;  the  blood  clots,  or  shreds  of  papillomata,  if  examined  under  the  micro- 
scope, contain  ova.  This  does  not  mean  that  the  patient  is  not  cured.  He  is 
cured  of  the  bilharzia,  and  nature  is  busy  rectifying  the  secondary  organic 
changes  which  have  taken  place. 

If  I  am  asked  whether  antimony  tartrate  cures  cases  of  bilharzia  com- 
plicated with  fistulae,  organic  changes  in  bladder  and  kidneys,  &c.,  my  answer 
is — it  will  undoubtedly  cure  the  primary  bilharzia  disease,  and  destroy  the 
worms  and  ova  ;  natui-e  and  the  surgeon  will  then  more  easily  cure  the 
secondary  oi'ganic  changes. 

At  the  time  of  the  injection  the  pulse  indicates  the  immediate  effect  of 
the  antimony  tartrate  on  the  heart.  Antimony  is  a  cardiac  depressant  and 
must  be  given  with  care.  The  urine  should  be  examined  at  each  injection 
to  ascertain  the  effect  of  the  antimony  on  the  ova,  and  also  the  effect  on 
the  kidneys — whether  there  is  albumin  due  to  renal  deficiency  or  no.  The 
patient's  weight  should  be  registered  once  a  week.     He  should  not  lose  weight 
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during  tlie  course  of  injections.  The  temperature  curve  should  remain  sub- 
normal. Small  rises  in  temperature  during  the  course  are  due  to  some  failure 
in  technique. 

I  need  not  discuss  all  the  well  known  small  incidents  which  occur,  such  as 
cough,  metallic  taste,  colic,  &c.,  during  the  injections,  but  there  is  one  common 
complication  which  deserves  mention — "rheumatic  "  pains  in  various  parts  of  the 
body.  These  are  conceivably  due  to  the  metabolism  of  the  liver  being  inter- 
fered W'ith  by  the  antimony,  waste  products  circulating  in  the  blood,  which 
should  be  elaborated  by  the  liver.  This  explanation  is  supported  by  the 
appearance  in  the  urine  of  uric  acid  crystals. 

Before  I  conclude  I  will  just  allude  to  three  uncommon  complications 
which  may  occur  during  injections  with  antimony  tartrate.  They  are  (a) 
jaundice — indicating  interference  with  the  liver;  {b)  albuminuria — indicating 
interference  with  the  efficiency  of  the  kidneys  ;  (c)  certain  skin  complications 
(rashes  and  leucoderma) — indicating  interference  with  the  functions  of  the 
skin.  When  any  of  these  occur  injections  should  be  suspended,  and  no 
permanent  damage  will  result. 

Eelapses  of  bilharzia  disease  after  25  gr.  of  antimony  tartrate  have  been 
given,  in  contradistinction  to  re-infection,  are,  I  think,  uncommon.  They  may 
occur,  however,  and  it  would  appear  that  some  broods  of  bilharzia  worms  are 
more  resistant  to  antimony  than  others.  Other  drugs  have  been  suggested  as 
substitutes  for  antimony  tartrate,  notably  emetine,  colloidal  antimony, 
stybinal — a  representative  of  the  more  complicated  organic  derivations  of 
antimony.  Neither  colloidal  antimony  nor  stybinal  has  come  up  to 
expectations. 

My  own  opinion  is  that  emetine  affects  the  ova,  and  it  does  not  kill 
the  adult  worm.  It  may  prove  an  alternative,  to  be  used  under  certain 
conditions  ;    but  it  is  not  a  substitute  for  antimony  tartrate  in  bilharziasis. 


Leishmania  Donovani,  in  Cultures,  recovered  from  Spleen  during 
Life  and  from  the  Bone  Marrow  of  the  Cadaver. 

By  J.  GoEDOK  Thomson,  M.A.,  M.B.,  Ch.B. 

I  lyirector  of  Proto'-ooloffij,  London  School  of  Tropical  Medicine  1. 

AND 

J.  A.  SiNTOx,  Y.C.,  M.D.,  Major  I.M.8. 

It  is  probably  well  known  to  most  of  those  present  that  the  parasite  of 
kala-azar  was  first  cultivated  in  1904  by  Sir  Leonard  Kogers.  This  important 
discovery  showed  that  the  oval  motionless  parasites  of  kala-azar  became 
herpetomonads,  uniflagellate  organisms  when  citrated  splenic  blood  was  kept 
at  a  temperature  of  22'^  C.  to  25  C.  Natural  herpetomonads,  many  of  them 
■very  similar  in  morphology  to  the  cultural  forms  of  Leishmania,  occur  in  the 
alimentary  tracts  of  fleas,  mosquitoes,  sand  flies,  house  flies,  lice.  Sec.  The 
obvious  inference  is  to  consider  the  cultui^al  phases  of  Leishmania  as  the 
forms  which  occur  in  the  insect  responsible  for  the  transmission  of  the 
disease  to  man.  Patton  (1907-08),  through  his  work  on  the  bed  bug,  showed 
that  this  insect  was  a  possible  carrier  of  the  disease  in  India,  but  doubt 
exists,  as  in  so  fatal  a  disease,  transmission  experiments  to  human  patients 
cannot   be   undertaken,   and  laboratory  animals,    although    capable    of   being 
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infected,  are  refractory  to  small  inoculation  closes.  It  is  thus  clear  that 
although  the  parasite  was  discovered  by  Leishman  and  Donovan  in  1903,  and 
cultivated  by  Eogers  in  1904,  -we  still  search  for  definite  proof  of  the  mode 
and  spread  of  this  deadly  malady. 

Since  the  original  cultivation  experiments  by  Eogers,  many  workers  have 
attempted  to  find  a  better  cultural  method.  In  our  cultural  experiments  the 
medium  found  to  be  most  satisfactory  is  that  known  as  "  N.N.N."  or  Novy- 
MacNeal-NicoUe's  medium.  The  composition  of  this  is  agar  agar  14  grm., 
sodium  chloride  6  grm.,  water  900  c.c.  About  5  c.c.  of  this  is  placed  in  each 
test  tube  and  autoclaved.  The  tubes  are  allowed  to  cool  down  to  a  tempera- 
ture of  45°  C.  to  50"  C,  at  w^hich  the  agar  remains  liquid.  About  seventeen 
drops  of  fresh  rabbit's  blood  are  added  to  each  test  tube  with  aseptic  pre- 
cautions. The  amount  of  blood  added  can  be  varied,  but  generally  speaking  it 
is  better  to  add  more  to  be  certain  of  obtaining  initial  cultures.  The  blood  is 
well  mixed  with  the  fluid  agar  by  rubbing  the  tube  betw^een  the  hands, 
sloping  it,  and  allowing  the  agar  to  solidify.  The  tubes  are  covered  with 
rubber  caps  and  placed  in  the  incubator  at  37^  C.  for  about  forty-eight 
iiours.  This  serves  two  purposes,  namely,  it  enables  possible  contamination 
of  the  tubes  with  bacteria  to  be  detected,  and  at  the  same  time  it  promotes 
the  collection  of  condensation  water. 

The  Isolation  of  the  Present  Cultures. 

The  cultures  shown  were  obtained  through  the  courtesy  of  Dr.  Manson- 
Bahr  from  one  of  his  cases,  an  Indian  from  Calcutta  admitted  to  the  Seamen's 
Hospital  for  Tropical  Diseases,  London.  Dr.  Manson-Bahr  punctured  the 
spleen  under  general  anaesthesia  for  purposes  of  diagnosis,  taking  strictest 
aseptic  precautions,  and  a  drop  of  the  splenic  blood  was  inoculated  into 
four  "  N.N.N."  tubes.  In  five  days  at  a  temperature  of  24"^  C.  all  the  tubes 
showed  a  few  flagellates.  Subcultures  from  these  were  made  to  new  tubes 
on  the  fifth  day.  Since  then  the  cultures  have  been  continued  to  the  seventh 
subculture  over  a  period  of  over  two  months.  It  is  not  necessary  to  sub- 
inoculate  so  often,  as  active  flagellates  can  exist  at  room  temperature  for 
over  forty  days.  In  order  to  make  certain  that  the  cultures  are  all  right, 
fresh  media  must  be  made  up  once  a  week,  and  numerous  subinoculations 
should  be  made.  On  several  occasions  we  have  found  certain  batches  of 
media  do  not  grow  the  parasites  well.  The  agar  as  used  by  us  was  -f  1 
acid  according  to  Eyres  scale,  and  rabbits'  blood  was  added  to  this  in 
varying  quantities  of  not  less  than  seventeen  large  drops  to  a  tube. 

It  is  obvious  that  a  considerable  amount  of  exact  quantitative  chemical 
experiments  are  desirable  in  order  to  determine  the  best  reaction  for  the 
optimum  growth  of  these  flagellates.  When  the  growth  of  flagellates  is  a 
very  heavy  one  we  can  sometimes  see  a  scum  on  the  surface  of  the  con- 
densation water.  In  very  old  cultures  the  condensation  water  may  almost 
entirely  disappear,  leaving  a  moist  agar  surface,  and  when  these  tubes  are 
examined  only  rounded  bodies  may  be  found,  and  no  active  parasites.  If 
however  fresh  condensation  water  is  added  the\'  will  sometimes  revive  as 
active  flagellates  and  multiply  rapidly. 

The  VLA.BILITY  of  the  Parasite  in  the  Human  Body  during 
Treatment  with   Antimony  and   after  the  Death  of  the  Patient. 

The  patient  from  whom  these  original  cultures  were  obtained  during  life 
died  suddenly,  and  fourteen  hours  after  death  the  parasites  were  successfully 
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grown  from  the  bone  marrow  of  the  rib  in  "N.N.N."  media.  Dr.  Wenyon 
at  the  same  time  also  obtained  cultures,  so  that  we  have  the  interesting 
knowledge  that  treatment  up  to  this  time  had  failed  to  kill  all  the  parasites,  and 
also  that  they  will  remain  viable  in  protected  areas  such  as  the  bone  marrow 
for  many  hours  after  death.  Six  cultures  were  made  from  the  bone  marrow, 
and  in  five  days  three  of  them  at  a  temperature  of  24^  C.  showed  flagellates. 
All  the  cultures  with  the  exception  of  one  were  contaminated  with  bacteria. 
A  single  tube  remained  free  from  bacteria,  and  subcultures  were  prepared 
from  this.  During  treatment  of  an  oriental  sore  with  injections  of  tartar 
emetic  by  Dr.  Newham  at  the  Seamen's  Hospital,  cultures  were  obtained  from 
the  sore,  which  was  showing  evidence  of  healing. 

The  parasites  of  Leishmania,  therefore,  remain  viable  at  least  a  considerable 
time  after  the  commencement  of  tartar  emetic  treatment,  and  even  when  the 
patient  has  been  dead  some  time. 


Tumours  of  Gut  Wall  (due  to  Galoncus  perniciosus) ,  showing 
Relation  of  Helminth  Infection  to  Bacterial  Invasion  of 
the   Tissues. 

By  H.  Maerian  Perry,  Lieutenant-Colonel  E.A.M.C. 

The  demonstration  is  concerned  with  the  relation  which  certain  helminth 
infections,  in  animals  or  in  man,  may  bear  to  a  subsequent  bacterial  invasion 
of  the  tissues. 

The  specimens  shown  have  been  derived  from  a  leopard,  Felis  nebulosa, 
which  died  recently  in  the  Zoological  Gardens  with  symptoms  of  a  htemor- 
rhagic  enteritis  simulating  dysentery.  Subsequent  examination,  however, 
determined  the  fact  that  the  condition  resulted  from  infection  with  a  helminth, 
Galoncus  peDiic/osus,  and  that  death  was  occasioned  l)y  a  septicemia 
following  bacterial  infection  of  the  tissues  in  the  neighbourhood  of  the 
parasites. 

Galoncus  perniciosus  is  a  small  nematode  which  has  been  encountered  on 
several  occasions  in  the  intestine  of  many  of  the  Felidae.  The  worms  are 
found  encysted  in  small  nodules  in  the  submucous  coat  of  the  intestine  ;  some 
of  these  nodules  are  closed,  whilst  others  present  a  small  opening  into  the 
lumen  of  the  bowel.  In  each  nodule  one  or  several  worms  are  found  lying  in 
a  mass  of  extravasated  blood  and  inflamed  tissue.  Tliis  extravasated  blood  is 
found  in  various  stages  of  disintegration.  In  places,  the  red  cells  have 
completely  disappeared,  and  have  been  replaced  by  a  dark  grumous  substance, 
resembling  tar,  containing  channels  in  which  are  found  the  nematodes.  In 
other  portions  of  the  affected  tissues  haematoidin  crystals  are  a  marked 
feature.  In  addition  to  the  presence  of  mature  worms,  ova  in  various  stages 
of  development,  and  free  larvae,  are  present.  The  bacterial  invasion  of  the 
tissues  commences  in  the  neighbourhood  of  the  worms,  and  is  the  direct  result 
of  infection  from  the  damaged  mucous  membrane  of  the  intestine. 

The  pathological  lesions  are  analogous  to  those  noted  by  Weinberg  in 
infections  of  monkeys  with  (Esophaqostonium  apiostommn,  an  occasional 
parasite  of  man,  and  the  secondary  bacillary  invasion  of  the  tissiies  occurs  in 
a  very  similar  manner.  The  contents  of  the  submucous  nodules  become 
invaded  by  organisms  which  may  cause  a  generalized  peritonitis  by  rupture  of 
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a  nodule  into  the  peiitoneal  cavity,  or  a  septicaemia  by  invasion  of  the  blood 
stream. 

In  the  case  of  tlie  animal  at  present  under  consideration,  a  bacterial 
invasion  of  the  blood  stream  was  the  result  of  the  helminth  infection.  Bcuillns 
coll  and  streptococci  of  the  f£ecal  type  were  recovered  from  the  heart-blood, 
spleen  and  mesenteric  glands. 

The  post-mortem  examination  on  this  animal  was  made  by  Dr.  N.  Lucas, 
pathologist  to  the  Zoological  Society,  who  submitted  the  material  to  me  for 
bacteriological  investigation,  and  it  is  through  the  kindness  of  Professor 
E.  T.  Leiper,  Director  of  the  Prosectorium  of  that  Society,  that  I  have  shown 
these  specimens.  / 

On  the  Occurrence  of  the  Eggs  of  Mites  in  the  Fasces  of 
Miners  in  Cornwall  and  their  Subsequent  Development 
on  Culture  Media. 

By  M.  Khalil,  M.E.C.S.,  L.R.C.P.,  D.P.H. 

(EgiJiHian  Govrrniiicnt  Educafirnial  Missio))./  ' 

DrRiNG  August  of  this  year  an  inquiry  into  the  present  position  of 
ankylostoma  infection  in  Cornwall  was  conducted,  under  the  auspices  of  the 
Medical  Kesearch  Council,  by  Professor  Leiper.  In  this  investigation  I  took 
part.  A  series  of  ftcces  from  men  engaged  in  the  tin  mines  at  Camborne  were 
systematically  examined  with  the  mio-oscope  for  helminth  eggs.  During  this 
work  I  occasionally  noted  the  presence  of  an  egg  which  dififered  in  several 
respects  from  known  eggs  of  helminths.  At  the  conclusion  of  the  inquiry  it 
was  found  that  the  egg  had  occurred  in  ten  (i.e.,  8  per  cent.)  of  the  130  men 
investigated.  In  four  of  these  cases  a  dead  mite  was  also  noted,  while  in  six 
other  cases  mites  alone  were  found  in  the  fresh  fteces. 

It  seemed  probable  that  the  unknown  egg  belonged  to  these  mites.  In  no 
case  were  the  mites  found  alive  in  the  fresh  faeces,  but  the  contents  of  the 
"sanitary  buckets"  brought  up  at  intervals  from  the  deep  mine  workings 
were  occasionally  swarming  with  living  mites.  This  suggested  that  the  egg 
passed  in  the  faeces  was  still  living  and  attempts  were  afterwards  made  to  induce 
the  eggs  to  develop  in  the  laboratory. 

Faeces  containing  the  eggs  were  mixed  with  water  in  a  Petri  dish  and 
spread  in  a  thin  layer.  Blotting  paper  was  fixed  into  the  upper  lid  of  the  Petri 
dish  and  then  moistened  with  water.  When  closed  together  the  Petri  dishes 
thus  foroaed  a  moist  chamber.  This  was  left  at  room  temperature. 
Developmental  changes  slowly  appeared  in  the  eggs  and  after  three  weeks 
arthropod  larvto  with  three  pairs  of  legs  hatched  out  and  began  to  feed  on  the 
faeces. 

A  few  of  these  larval  mites  were  transferred  to  plates  of  agar  and  of 
bile-salt-agar.  On  both  these  media  the  mites  increased  with  extraordinary 
rapidity.  Within  ten  days  all  stages,  including  adults  and  eggs,  could  be  seen. 
So  voraciously  was  the  agar  medium  consumed  that  the  bottom  of  the  Petri 
dish  was  often  exposed  in  places. 

The  mites,  from  the  fresh  faeces  and  from  the  cultures,  were  sent  to  Mr. 
Stanley  Hirst  at  the  Natural  History  Museum,  who  has  kindly  identified  the 
eggs  and  adults  as  belonging  to  io)  Aleiirohi it fi  farina-  De  Geer,  and  U>)  Glycy- 
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plLUijus  Species  ('?).  These  mites  commonly  occm*  in  wheat,  cheese,  sugar,  tVc, 
and  apparently  gained  entrance  to  the  body  as  contamination  of  food.  The 
adult  forms  are  killed  in  their  passage  through  the  alimentary  canal,  but  the 
eggs  survive  and  are  able  to  continue  their  development  after  leaving  the  body 
in  the  faeces. 

The  eggs  of  the  two  species  found  cannot  be  specifically  differentiated  in 
the  faeces  as  they  are  apparently  identical  in  size  and  appearance.  They  are 
regularly  oval  and  elongated,  measuring  115  /a  long  and  62  /x  broad.  The  shell 
is  thick,  smooth,  and  with  a  vitreous  appearance  which  differs  from  the 
egg-shell  of  ankylostoma.  The  contents  are  in  an  advanced  stage  of  segmenta- 
tion and  usually  fill  the  shell  completely.  They  liave  a  yellowish  green  sheen, 
but  only  when  seen  in  fasces. 

The  agar  cultures,  after  some  days,  become  studded  with  curious  orange- 
coloured  masses  which  have  the  "  naked-eye "  appearance  of  colonies  of 
bacteria.  They  become  centres  of  propagation,  but  when  they  accumulate  in 
the  culture  the  death  of  the  mites  often  follows. 

Glycyphagus  gives  rise  to  various  skin  lesions  amongst  which  grocers 
itch  "  is  perhaps  the  best  known.  A  drop  of  the  culture  iiuid  containing  a 
large  number  of  the  mites  (at  all  stages  of  development)  was  placed  on  the  skin 
of  the  forearm  and  allowed  to  remain  for  some  time,  but  no  discomfort  ensued. 
This  negative  result  failed  to  support  the  interesting  suggestion  that  the 
Glycyjyhagus  had  possibly  some  aetiological  association  with  the  bunches 
or  boils  which  occur  in  Cornish  miners,  and  are  said  to  be  the  result  of 
skin  infection  with  ankylostoma  larva>.  Nothing  resembhng  these  bunches 
has  come  under  my  notice  in  Egypt,  where  heavy  and  widespread  ankylostoma 
infections  occur. 

On   some   Developmental   Stages   of   Ancylosloma   ce^lanicum 

Looss,   1911. 

By  a.  M.  Vevees,  M.E.C.S.,  L.E.C.P.,  F.Z.S. 

I  Beit  Memorial  Research  Felloir  ;    Assistant  in  the  Departvieni  of  HelinintJiolnt/i). 
London  ScltooJ  of  Tropical  Medicine.) 

Ancylostoma  ceylanicnui  was  first  described  from  the  Civet  Cat  of  India 
{Viverricula  mallaccensrs)  by  Looss  in  1911  [1] .  Two  years  later  it  was  found 
and  described  from  man  in  Bengal  by  Clayton  Lane  [2].  Since  then  it  has 
been  recoi'ded  on  several  occasions  as  occurring  in  mixed  ankylostome  infections 
of  man  in  India  and  the  Malay  States,  but  up  to  the  present  there  has  been  no 
inquiry  into  the  life-history. 

Recent  experience  has  shown  that  Ancylostoma  ceylanicam  is  a  common 
parasite  of  Felidse  in  India. 

For  my  experiments,  cultures  of  the  embryos  of  this  worm  were  obtained 
from  the  faeces  of  a  clouded  leopard  {Felts  nchulosa)  whicli  died  last  July  in 
the  Zoological  Gardens,  Eegent's  Park,  and  which  was  heavily  infected.  The 
ova  hatched  in  the  fjeces  after  twenty-four  hours"  incubation  at  20  C.  :  the 
embryos  having  the  rhabditiform  oesophagus  characteristic  of  this  stage.  By 
the  fifth  day  the  first  moult  had  taken  place  and  the  larvae  had  reached  the 
filariform  or  infective  stage.  With  larvae  in  this  infective  stage  I  succeeded  in 
infecting  four  small  kittens,  both  by  the  mouth  and  skin.  These  kittens  were 
killed  on  the  fourth,  fifth,  sixth  and  twelftli  days  after  infection.     By  careful 
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examination  of  the  various  organs  post-mortem  I  was  able  to  recover  a  number 
of  young  forms  of  Ancijlostoma  ceylanicum  and  from  these  to  demonstrate 
that,  on  their  way  from  the  skin  to  their  final  habitat  in  the  small  intestine, 
they  undergo  two  ecdyses  or  moults  in  the  body. 

Fig.  1  shows  the  larva  in  the  infective  stage ;  it  is  enclosed  in  a  sheath 
and  the  mouth  capsule  is  represented  by  a  slight  terminal  indentation.  It  is 
in  this  stage  that  the  embryo  gains  entrance  to  the  body  either  through  the 
buccal  mucous  membrane  or  the  skin.  Immediately  on  entry  the  second 
moult  takes  place,  the  sheath  is  lost  and  the  embryo  makes  its  way  by  the 
lymphatics  and  blood-stream  to  the  lungs  which  it  reaches  on  the  third  day. 
After  passing  through  the  lungs  the  larva  travels  up  the  bronchi  and  trachea 
down  the  oesophagus  into  the  stomach  ;  l)y  this  time  a  definite  mouth  capsule 
is  formed  (fig.  2).  This  mouth  capsule  is  of  a  simple  type,  it  opens  terminally 
and  is  not  provided  with  any  teeth.  In  this  stage  the  rapidly  developing  worm 
passes  from  the  stomach  to  the  small  intestine  where  on  the  fifth  day  the  third 
moult  takes  place. 


Fig.  1.  Fig.  2.  FiG.i;.  Fig.  4. 

Figs.  l-l. — Developmental  stapes  of  A)H-ijloiito)iia  cei/hoiiruin  in  the  definitive  host. 


Fig.  3  shows  a  worm  in  the  act  of  moulting,  the  old  mouth  capsule  is  being 
pushed  off,  leaving  the  new  one  underneath.  The  mouth  capsule  formed  by 
the  third  moult  corresponds  to  the  provisional  buccal  capsule  described  by 
Looss  as  occurring  in  Ancylostoma  dnodcnale  on  the  ninth  day  [3] ,  and  to  that 
occurring  in  Necator  americanns  between  the  eighth  and  twelfth  days,  referred 
to  by  Stiles  and  Goldberger  [4].  This  provisional  buccal  capsule  as  shown  in 
fig.  4  is  more  of  the  adult  type  although  still  lacking  the  large  ventral  teeth  ; 
moreover,  the  opening  is  no  longer  terminal  but  dorsal  as  in  the  mature  worm. 
The  oesophagus  and  alimentary  canal  have  also  increased  in  size  and  show 
adult  characteristics,  but  as  yet  no  differentiation  of  sexes  has  taken  place. 
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So  far,  my  efforts  to  determine  on  what  day  this  last  change  occurs  have 
failed,  but  there  is  reason  to  suppose  that  it  takes  place  on  or  about  the  tenth 
day,  for  worms  recovered  on  the  twelfth  day  are  found  to  have  attained  adult 
form.  There  are,  however,  no  eggs  present  in  the  uterus  of  the  female,  and 
these  do  not  appear  in  the  faeces  of  the  host  until  about  the  fortieth  day 
after  infection. 

The  diagrams  are  all  made  to  scale  from  camera  lucida  drawings  of  mounted 
specimens  and  are  magnilied  400  times. 

EEFEEE^XES. 
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PRESIDENTS    ADDRESS.' 
By  Sir  Leonard  Rogers,  CLE.,  M.D.,  P'.R.S.,  I.M.S. 

I  THANK  you  very  sincerely  for  the  great  honour  you  have  done  me  m 
electing  me  to  the  Presidentship  of  the  Section  of  Tropical  Diseases  and 
Parasitology  of  the  Eoyal  Society  of  Medicine,  a  position  which  is  greatly 
enhanced  by  the  distinguished  Vice-presidents  you  have  also  elected.  It  will 
be  a  great  pleasure  to  me  to  do  anything  I  can  to  ensure  the  success  of  our 
meetings.  The  full  organization  of  our  Section  has  been  much  delayed  by 
the  War,  which  has  made  its  necessity  all  the  more  imperative  on  account 
of  the  large  number  of  medical  men,  who  have  become  interested  in 
tropical  medicine  through  being  brought  into  contact  with  this  rapidly 
advancing  subject  while  on  active  service  in  the  Near  East  and  in  tropical 
countries.  The  fact  that  we  already  have  115  members  enrolled  in  our 
Section  and  that  we  had  an  attendance  of  over  sixty  members  at  the 
November  meeting  to  organize  it,  clearly  shows  that  the  time  is  fully  ripe  for 
its  birth,  and  that  we  may  confidently  look  forward  to  a  vigorous  growth  and 
useful  work.  The  title  of  the  Section  has  been  carefully  chosen  to  prevent 
confusion  with  the  earlier  established  Society  of  Tropical  Medicine  and 
Hygiene,  and  I  feel  sure  we  all  desire  to  felicitate  the  sister  society  on  the 
honour  recently  done  them  by  His  Majesty  the  King  in  granting  them  the 
status  of  a  Royal  Society. 

The  recent  bequest  to  the  Royal  Society  of  Medicine  of  the  very  valuable 
Chalmers  Library  of  Tropical  Medicine  has  come  at  a  most  opportune  moment, 
and  I  desire  to  express  our  sincere  thanks  to  Mrs.  Chalmers  for  her  generous 
gift  to  ensure  its  proper  housing  and  display,  and  to  condole  with  her  on  the 
loss  of  her  distinguished  husband  just  when  he  was  about  to  return  to  this 
country  after  so  many  years  of  laborious  and  fruitful  work  in  trying  tropical 
countries. 

Before  proceeding  to  tlie  paper  of  the  evening  I  wish  to  take  advantage 
of  the  i)resent  opportunity  to  say  a  few  words  on  the  future  of  researcli  in 
tropical  medicine  mainly  from  the  point  of  view  of  what  this  country  and 
especially  this,  the  wealthiest  city  of  the  world — much  of  whose  prosperity  is 
derived  so  largely  from  trade  with  tropical  and  sub-tropical  countries — can 
and  should  do  for  the  advancement  of  what  may  safely  be  called  the  most 
rapidly  progressing  and  life-saving  branch  of  medical  science.  We  all  know 
the  great  part  the  Schools  of  Tropical  Medicine  of  London  and  Liverpool  have 
played,  both  in  training  so  many  post-graduates  and  fitting  them  to  undertake 
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researches  in  various  tropical  countries  with  most  beneficial  results,  as  illus- 
trated, for  example,  by  the  work  of  Castellani  in  Ceylon  ;  and  also  in  sending 
numerous  research  workers  abroad  for  limited  periods  to  tackle  various  problems 
such  as  the  pioneer  work  of  Button  and  Todd  from  Liverpool  in  the  dark 
continent  of  Africa,  Mansqn-Bahr's  all  too  short  expeditions  to  study  dysen- 
teries in  Fiji  and  sprue  in  Ceylon,  and  Leiper's  brilliant  solution  of  the  life- 
history  of  bilharzial  parasites  in  Egypt,  both  from  the  London  School  of 
Tropical  Medicine,  to  mention  only  a  very  few. 

While  fully  admitting  the  value  of  the  work  done  by  such  brief  expeditions 
■of  research  workers  to  tropical  countries,  my  own  work  not  unnaturally  leads 
me  to  consider  whether  the  time  has  not  come  to  modify  to  some  extent  the 
policy  hitherto  pursued  by  our  English  tropical  schools,  which  is  also  that  of 
the  Tropical  Diseases  Committee  of  the  Eoyal  Society,  so  fully  justified  in  the 
past  by  the  brilliant  researches  of  Sir  David  Bruce  and  his  fellow-workers  at 
the  vei'y  serious  problem  of  the  spread  of  sleeping  sickness  in  Africa  with  the 
opening  up  of  trade  routes.  Any  value  my  own  researches  may  have  is  solely 
due  to  my  good  fortune  in  being  al)le  to  carry  out  long- continued  and  patient 
investigations  in  a  tropical  country  in  a  laboratory  in  the  closest  possible 
association  with  a  wealth  of  clinical  material  at  the  Calcutta  Medical  College 
Hospital,  with  its  600  beds,  for  the  last  twenty  years,  with  three  intervals  of 
a  few  months'  leave  home.  I  was  thus  led  to  the  conclusion  that  Calcutta 
presents  the  finest  opportunities  for  a  great  school  and  research  laboratories 
of  tropical  medicine  in  the  world,  and  I  have  devoted  much  time  during  the 
last  ten  years  to  organizing  such  an  institution,  which  has  already  commenced 
research  work  and  will,  by  next  October,  be  full  staffed  for  teaching  as  well. 
To  this  institution  a  hygiene  section,  for  which  the  laboratory  accommodation 
is  already  provided,  will  be  added  as  soon  m,s  final  sanction  is  obtained,  when 
the  services  of  ten  Government  professors  will  be  available  with  about  three- 
fourths  of  their  time  for  research.  Further,  the  response  to  an  appeal  I  issued 
several  years  ago  for  funds  to  build  a  special  hospital  for  116  beds  for  tropical 
diseases  and  to  support  additional  research  workers  has  been  so  liberal 
that  at  the  present  time,  at  the  official  rate  of  exchange  (which  unfortu- 
nately is  at  present  considerably  over  the  market  rate)  over  £100,000  has  been 
subscribed,  together  with  such  large  annual  contributions  that,  after  building 
and  equipping  the  hospital,  an  annual  income  of  £12  000  a  year  is  already 
assured  for  research.  The  largest  contributions  to  the  hospital  have  come 
from  Indian  rajahs  and  merchants,  and  tliose  for  research  from  English 
business  men  and  firms,  including  very  liberal  support  from  Sir  David  Yule 
and  Sir  Dorab  Tata.  Seven  whole-time  research  appointments,  two  of  which 
are  held  by  Indian  research  scholars,  are  being  financed  from  this  fund  under 
a  committee  of  medical  men.  As  each  worker  has  one  or  more  qualified 
Indian  assistants,  the  total  staff  will  number  forty-two,  while  the  completed 
laboratories  consist  of  four  floors,  with  220  ft.  of  north  light,  connected  by  a 
small  footbridge  with  my  former  laboratory  and  museum,  giving  a  total  north 
front  of  400  ft.  I  mention  these  facts  to  show  what  Calcutta  has  done  for 
tropical  medicine,  and  will  only  add  that  in  my  appeal  I  asked  for  money  as 
a  business  proposition,  and  was  able  to  persuade  many  of  the  donors  that  it 
would  pay  them  to  give  money  to  investigate  the  tropical  diseases  such  as 
ankylostomiasis,  which  so  severely  handicai^ped  their  labour  forces.  Another 
school  on  similar  lines  has  also  been  organized  in  Bombay  by  my  friend, 
Lieut. -Colonel  Glen  Listen,  I. M.S.,  which,  together  with  the  four  hill-to]) 
laboratories  of  the  Bacteriological  Department  of  the  Indian  Medical  Service 
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and  the  Pathological  Laboratories  of  the  Medical  Colleges,  will  place  India  in 
the  forefront  of  research  in  tropical  medicine. 

Having  thus  been  privileged  to  have  a  share  in  the  organization  of  medical 
research  work  in  India  on  practical  lines  with  the  closest  possible  relationship 
Ijetween  clinical  and  pathological  work — an  important  point  which  I  venture 
to  think  is  not  always  sufficiently  borne  in  mind  in  this  country — I  cannot 
help  inquiring  whether  sufficient  provision  for  similar  work  has  yet  been  made 
in  other  British  tropical  possessions,  and  if  not  what  steps  are  necessary  ta 
remedy  such  a  serious  deficiency.  Something  has,  of  course,  been  done  in  the 
last  two  decades,  with  practical  results  which  should  surely  lead  to  world-wide 
fui'ther  efforts  in  this  direction,  such  as  the  discovery  of  the  cause  and  means 
of  prevention  of  beri-beri  in  the  Malay  States,  where  the  Kuala  Lumpur 
laboratory  has  furnished  such  good  work  ;  the  Wellcome  Laboratory  of 
Khartoum  under  Balfour,  from  which  town  Christopherson's  tartar  emetic 
cure  of  bilharzial  disease  has  emanated  :  the  valuable  work  of  the  Queensland 
laboratory  under  Breinl,  and  that  of  Macfie  in  West  Africa,  where  the  Sir 
Alfred  Jones  Tropical  Laboratory  is  being  built  at  Sierra  Leone.  But  what 
are  they  among  so  many  save  as  crying  appeals  to  the  wealthy  to  emulate  the 
example  of  such  practical  philanthropists  as  Mr.  Wellcome  and  Sir  Alfred 
Jones  ?  I  understand  that  such  an  important  colony  as  British  East  Africa  (ta 
mention  only  one  striking  example),  where  white  men  can  flourish  and  many  of 
our  out-of-work  soldiers  might  well  find  a  livelihood  with  some  initial  help 
from  Government,  has  neither  laboratory  nor  research  worker,  although  the 
neighbouring  Uganda  Protectorate  is  slightly  better  ofi'. 

A  few  months  ago  I  received  an  invitation  to  join  an  influential  Committee 
for  the  Prevention  of  Tropical  Diseases,  but  on  learning  from  their  circular 
that  they  proposed  to  spend  £30,000  on  a  single  expedition  to  a  very  small 
and  rather  healthy  (because  malaria  free)  West  Indian  Island  I  felt  obliged  ta 
decline  the  invitation  as  I  could  not  agree  with  such  a  policy.  But  I  intimated 
that  should  they  at  any  time  alter  their  policy  to  one  of  organizing  permanent 
research  laboratories  in  various  British  tropical  possessions  I  would  gladly  do 
anything  I  could  to  help  them,  and  that  is  the  policy  I  now  desire  to  put 
forward  for  the  consideration  of  those  interested  in  the  progress  of  tropical 
medicine.  The  Liverpool  school  have  already  given  a  lead  in  the  right  direction 
by  establishing  research  laboratories  at  both  Sierra  Leone  and  at  Manaos,  in 
Brazil,  and  I  trust  that  the  much  more  wealthy  City  of  London  will  not  lag 
behind  in  such  practical  work,  but  will  find  liberal  sums  to  enable  the  London 
School  of  Tropical  Medicine,  if  they  approve  of  the  pohcy  I  suggest,  to  found 
research  laboratories  in  British  East  Africa  and  other  British  tropical  countries 
which  are  at  present  without  such  vitally-important  institutions.  If  money 
is  forthcoming,  and  the  support  of  the  Colonial  Office  can  be  obtained,  I  would 
suggest  that  annual  contributions  towards  the  support  of  a  research  worker 
for  a  limited  number  of  years  should  be  offered  to  selected  British  colonies 
on  condition  that  the  local  authorities  supplied  a  small  and  unpretentious 
laboratory  to  start  with  immediately  adjacent  to  the  largest  available  hospital, 
and  I  have  no  doubt  whatever  that,  after  five  years'  experience  of  the  benefits 
derived  from  it,  they  will  be  only  too  glad  to  grant  it  full  permanent  support, 
thus  setting  free  the  home  grant  for  similar  use  in  some  other  country.  It 
should  be  a  condition  of  the  grant  that  the  organizing  committee  should  have 
a  say  in  the  appointment  of  the  investigator  to  ensure  the  right  man  being 
obtained  for  the  critical  first  five  years,  which  should  I  suggest  be  the  shortest 
time  any  research  worker  should  go  abroad.     This  plan  would  in  time  assure 
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all  important  British  tropical  possessions  obtaining  permanent  laboratories 
and  research  workers,  while  it  will  still  be  possible,  and  occasionally  advisable, 
to  send  temporary  expeditions  of  specially  qualified  investigators  to  tackle 
some  urgent  problem  due  to  an  epidemic  disease,  or  an  especially  technical 
problem  such  as  schistosomiasis  was  but  a  short  time  ago.  The  old  policy  of 
trusting  entirely  to  temporary  inquiries,  with  heavy  costs  for  equipment  and 
passages,  and  leaving  no  permanent  organization  behind  the  pioneers  to  carry 
on  the  work  they  have  begun,  should  be  abandoned  as  far  as  possible. 

I  trust  I  have  made  it  quite  clear  that  I  am  not  criticizing  the  earlier 
policy,  which  was  doubtless  correct  in  the  first  stages  of  the  evolution  of  our 
home  schools  of  tropical  medicine,  but  I  do  wish  to  suggest,  in  the  light  of  my 
long  Indian  experience,  that  the  time  has  come  for  the  further  advance  I  have 
indicated.  Indeed,  I  think  this  has  been  necessitated  by  the  very  success  of 
recent  researches  in  this  field,  including  all  the  work  done  on  dysenteries 
during  the  war,  for  now  so  many  of  the  simpler  problems  have  been  solved  the 
remaining  problems  of  tropical  medicine  will  require  much  more  prolonged  and 
detailed  inquiries,  including  team  work,  such  as  is  being  provided  for  in  the 
Calcutta  school,  the  liberal  public  support  of  which  would  serve  as  a  stimulating 
example  to  London  philanthropists,  and  especially  to  those  whose  firms  or 
companies  trade  with  tropical  countries.  Their  young  assistants  have  to  live 
in  such  climates  exposed  to  unnecessary  dangers  to  their  health  from  the  lack 
of  the  safeguards  provided  by  research  laboratories,  and  I  appeal  to  their 
employers  for  support  for  the  proposals  I  have  ventured  to  bring  forward. 
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The  Value  of  Laboratory  Reports  on  Stools  in  Cases  of 
Suspected  Amoebic  Dysentery,  and  their  Interpretation 
by  the  Clinician  ;  with  a  Special  Note  on  the  Diagnostic 
Significance  of  Charcot-Leyden  Crystals/ 

By-  John  Gokdon  Thomson,  M.B.,  Ch.B. 

(Director  of  Proto.ioolofji/,   London  School  of  Trounced   iledicine) 

AND 

Andrew  Eobertson,  M.B.,  Ch.B. 

(Assistaitt  in  Protozoology,  London  School  of  Tropical  Medicine  ;  Grocers'  Besearch  Scholar.) 

Introductiox. 

Since  Laveran's  discovery  of  the  malarial  parasite  in  1880,  the  essential 
value  of  the  microscope  in  aiding,  and  making  absolute,  the  clinical  diagnoses 
of  diseases  of  protozoal  origin,  has  steadily  increased  in  importance,  and,  in 
this  connexion,  it  is  our  initial  purpose  to  demonstrate  the  necessity  of  a  com- 
plete and  intelligent  co-operation  between  the  physician  in  charge  of  the  case 
and  the  pathologist. 

The  need  for  the  careful  microscopical  examination  of  suspected  materials, 
and  the  importance  of  correctly  interpreting  the  result  of  such  examinations 
was  realized  many  years  ago  by  Sir  Patrick  Manson,  when  he  wrote,  "  There 
are  more  mistakes  made  in  the  diagnosis  of  malaria  with  the  microscope  than, 
perhaps,  in  any  similar  study ;  on  the  other  hand,  if  properly  employed,  it 
may  give  valuable  information,  leading,  perhaps,  to  the  saving  of  life."  These 
remarks  of  Sir  Patrick's  need  not  be  confined  to  malaria  only ;  they  are  true 
of  all  diseases  of  protozoal  origin,  and  it  was  this  point  of  view  that  led  him 
to  found  a  school  for  the  study  of  tropical  diseases,  a  school  in  which  facilities 
were  developed  for  research  in  the  various  branches  of  parasitology. 

The  clinician,  with  numerous  patients  under  his  care,  finds  the  time  at  his 
disposal  quite  inadequate  for  the  personal  examination  of  the  large  mass  of 
daily  routine  specimens,  and  it  therefore  follows  that  a  specialist  in  patho- 
logical work  becomes  necessary.  This  specialization  has  a  distinct  advantage 
in  leading  to  a  higher  efficiency  in  both  branches,  but,  nevertheless,  it  must 
not  be  forgotten,  that  each  must  have  a  thorough  practical  knowledge  of  all 
the  factors  of  the  case,  that  the  parasitologist  must  know  the  clinical  features, 
and  the  clinician  the  methods  by  which  a  diagnosis  is  arrived  at  micro- 
scopically. 

The  diagnosis  of  a  typical  protozoon  does  not  present  much  difficulty.  The 
atypical,  however,  may  give  rise  to  much  confusion.     For  example,  a  student, 

'  At  a  meeting  of  the  Section,  held  Febiiiary  24,  1921. 
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having  completed  a  course  of  study  in  tropical  diseases,  can,  with  reasonable 
exactitude,  diagnose  a  typical  four-nucleated  cyst  of  Entamceha  histolytica, 
whereas  only  an  expert  with  a  considerable  degree  of  experience  can  be  sure 
of  a  case  in  which  uui-nucleated  cysts  are  predominant.  Special  technique  is 
required  for  the  study  of  protozoa,  and  this  must  be  combined  with  the  ability 
to  distinguish  the  minute  morphological  differences  in  the  objects  seen.  It  can 
be  said  with  certainty  that  many  a  person  has  had  emetine  administered  to 
him  on  the  strength  of  the  presence  of  macrophages  in  his  stool,  while,  just 
as  frequently,  the  drug  has  been  withheld  owing  to  the  diagnosis  having  been 
missed. 

As  a  general  rule  it  may  be  said  that  in  acute  protozoal  diseases  the 
parasites  are  usually  present  in  sufficient  numbers  to  make  the  diagnosis  fairly 
easy  ;  in  the  more  chronic  forms,  on  the  other  hand,  the  parasites  may  be  so 
scarce  that  they  can  only  be  found  after  a  prolonged  search,  and  sometimes 
they  may  not  be  found  at  all.  The  parasitologist  must,  in  chronic  cases, 
exercise  considerable  patience  and  examine  specimen  after  specimen  ;  the 
clinician  should  give  due  weight  to  the  negative  diagnosis  of  each  specimen, 
and  should  show  an  equal  persistence  by  seeing  that  his  colleague  is  supplied 
with  each  specimen  for  examination  as  the  material  becomes  available.  In 
such  chronic  cases  a  brief  resume  of  the  clinical  aspect  of  the  case  is  of 
inestimable  value  to  the  pathologist  as  an  indication  on  what  he  should 
concentrate  his  attention. 

Whenever  practicable  material  from  a  suspected  case  should  be  sent  before 
treatment  is  begun,  since  the  parasite,  while  not  being  completely  exterminated, 
may  be  so  reduced  in  numbers  and  so  changed  or  degenerated  that  the  diffi- 
culties are  increased  one  hundred  fold. 

Further,  after  a  course  of  treatment,  the  clinician  cannot  accept  as  evidence 
of  complete  cure  the  absence  of  protozoa  from  one  specimen,  but  must  have 
several  specimens  examined  at  reasonable  intervals. 

Three  Points  of  Impoetance  for  the  Physician  to  Observe  when 
Sending  Stools  for  Examination. 

So  far  we  have  been,  more  or  less,  considering  the  relationship  of  the 
clinician  and  parasitologist  from  the  point  of  view  of  protozoal  disease  in 
general,  and  now  we  come  to  the  consideration  of  that  relationship  in  respect 
to  dysentei'y. 

There  are  three  important  rules  for  the  guidance  of  the  clinician  in  sending 
stools  for  examination  : — 

(1)  Send  the  whole  stool  when  possible.  This  is  a  material  aid,  since  the 
general  appearance  of  the  stool  is  frequently  quite  characteristic.  Thus  the 
parasitologist  can  see  at  a  glance  whether  the  stool  is  diarrhoeic,  semi-solid, 
normally  formed,  or  constipated,  and  whether  mucus  and  blood  are  present, 
and  if  so,  in  what  quantity. 

(2)  Send  the  stool  as  soon  as  possible.  Free,  vegetative  entamoeba  are 
greatly  affected  by  adverse  circumstances.  Movement,  which  is  so  charac- 
teristic, will  only  occur  at,  or  near,  a  temperature  of  37°  C.  An  absolutely 
fresh  stool  brought  to  the  laboratory,  may,  on  examination,  be  found  to  contain 
entamoebae,  which  are  already  rounded  up  and  motionless.  Sometimes,  by  the 
judicious  application  of  heat,  e.g.,  by  means  of  a  stage  containing  a  hot  air 
chamber,  an  ordinary  hot  stage,  or  by  the  cruder  method  of  putting  a  warm 
penny  on  the  slide,  movement  can  be  re-initiated.  At  best  the  life  of  an 
entamoeba,  after  having  been  passed  in  the  stool,  is  a  short  one,  in  this  country 
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as  a  rule  not  more  than  a  few  hours.  With  appropriate  staining  methods 
the  structure  of  the  entamoebge  can  be  made  out  for  a  considerable  length 
of  time,  but  the  older  the  specimen,  the  more  difficult  and  complicated  the 
diagnosis. 

As  every  one  is  aware  cysts  are  much  more  resistant  to  external  conditions 
than  the  vegetative  forms,  but,  although  their  characteristics  can  usually  be 
recognized  several  days  after  having  been  passed,  nevertlieless  they,  too, 
become  degenerate,  and  more  difficult  to  diagnose. 

(3)  When  the  entire  specimen  cannot  be  sent  the  clinician  should  carefully 
select  the  portion  for  examination.  In  a  typical  stool  of  amoebic  dysentery 
one  of  the  "  sago  grains  "  of  mucus — a  mere  platinum  loopful — may  contain 
hundreds  of  Entamaba  histolytica,  whereas  in  the  remainder  of  the  stool  the 
parasites  may  be  few  and  far  between.  If  blood-stained  mucus  is  present  it 
should  always  be  included  in  the  specimen. 

During  the  period  March  to  September,  1920,  we  definitely  diagnosed  thirty- 
two  cases  of  amoebic  dysentery.  In  twenty-three  of  these  cases  free  entamoebae 
were  found,  and  in  nine  only  were  cysts  found.  Of  the  twenty-three  cases  in 
which  free  forms  were  present  at  the  beginning,  three  developed  cysts  shortly 
after  treatment  was  begun.  The  diagnoses  were  definitely  established  as 
follows  : — 

(1)  In  eighteen  of  the  cases  on  the  first  occasion  the  stool  was  sent  for 
examination. 

(2)  Ten  cases  were  diagnosed  on  the  second  stool. 

(3)  One  case  at  the  third  examination. 

(4)  Two  cases  at  the  fourth. 

(5)  In  one  case  seven  stools  were  sent  for  examination  over  a  period  of 
twenty-three  days  before  a  diagnosis  was  made. 

The  significance  of  these  results  is  that  the  clinician  must  not  construe  a 
negative  diagnosis  on  one  or  two  occasions  to  indicate  that  his  patient  is  not 
suffering  from  the  disease,  but  must  have  the  stools  examined  frequently  over 
a  fairly  long  period. 

The  Macroscopic  Diagnosis  of  Dysentery  Stools. 

In  discussing  the  microscopic  and  macroscopic  appearances  of  dysentery 
stools  we  intend  to  confine  our  remarks  to  true  dysentery,  by  which  we  mean 
either  bacillary  or  amoebic  infections. 

During  the  progress  of  an  acute  bacillary  dysentery,  or  an  exacei'bation 
of  an  amoebic  dysentery,  provided  that  the  initial  disease  is  uncomplicated, 
the  macroscopic  appearances  of  the  stools  are  very  characteristic.  Indeed, 
so  marked  is  this  feature,  that  we  now  intend  to  describe  the  typical  stool  of 
each  condition. 

ia)   The  Stool  in  an  Exacerbation  of  Avuehic  Dysentery. 

(1)  The  stool  may  only  consist  of  blood  and  mucus.  It  should  be  noted 
that  the  general  colour  of  the  stool  is  a  reddish-brown,  or,  as  it  has  sometimes 
been  described,  chocolate  shade,  and  not  the  bright  red  of  ordinary  blood. 

(2)  The  stool  may  consist  of  mucus  intimately  mixed  with  the  fsecal 
material,  in  which  the  mucus  is  seen  as  small  masses  or  blobs,  so  aptly 
described  as  the  "  sago  grain  "  appearance. 

(3)  The  stool  may  be  a  fluid  one,  in  which  the  mucus  is  so  intimately 
mixed  with  the  fajcal  material  as  to  be  almost  imperceptible  to  the  naked  eye. 
This,  however,  is  not  nearly  so  characteristic  as  the  two  foregoing. 

S— Tr  irt 
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ib)   The  Stool  of  Amoebic  Dysentery  in  more  Latent  Cases. 

Typically  this  is  a  formed  stool  of  normal  consistency,  and  to  the  naked 
eye  presents  only  one  feature,  unfortunately  not  always  present,  viz.,  small 
glistening  pin  points  of  thick  tenacious  mucus  6n  its  surface.  In  many  of 
these  cases  the  stool  appears  to  be  perfectly  normal. 

Needless  to  say  the  number  of  possible  variations  from  the  above  are 
infinite,  from  the  sudden  passage  of  a  quantity  of  pure  blood  from  an  eroded 
artery  to  a  hard,  constipated  stool,  but,  so  far  as  possible,  we  are  describing 
those  most  frequently  met  with. 

(c)    The  Stool  in  Acute  Bacillary  Dysentery. 

(1)  Probably  the  most  characteristic  stool  is  one  in  which  faecal  matter 
is  nearly  absent,  the  mucus  is  clear  and  jelly-like,  and  is  streaked  with 
bright  red  blood. 

(2)  The  stool  may  simulate  very  closely  the  rice-water  stool  of  cholera, 
being  thin,  watery,  and  flaked  with  mucus. 

(3)  The  stool  may  be  like  the  above  and  yet  contain  flakes  of  exudate 
almost  amounting  to  casts  of  portions  of  the  gut,  or,  as  sometimes  happens, 
shreds  of  the  mucosa,  also  reaching  considerable  proportions. 

(4)  The  stool  may  be  stained  green  from  the  presence  of  bile  pigment. 

id)  The  Stool  in  Chronic  Bacillary  Dysentery. 

No  characteristic  stool  can  be  described.  The  condition  usually  consists  of 
recurrent  attacks  of  diarrhoea  in  which  the  stools  are  similar  to  the  foregoing 
but  are  not  so  distinctive.  The  disease  is  milder — the  stools  are  not  so 
characteristic. 

The  Microscopic  Characters  of  Dysentery  Stools. 

We  shall  now  deal  with  the  points  we  may  expect  to  observe  micro- 
scopically in  the  stools,  and  for  ease  of  description,  we  shall  mention  them 
under  the  same  headings  as  we  did  for  the  macroscopic  appearances. 

(a)  In  an  Exacerbation  of  Amoebic  Dysentery. 

A  stool  from  an  uncomplicated  case  of  amoebic  dysentery  presents  under 
the  microscope  a  picture  so  very  distinctive  that  this  was  used  by  one  of  us 
(J.  G.  Thomson),  while  in  Egypt  during  the  war,  as  a  rapid  method  of 
diagnosis  when  time  did  not  permit  of  a  prolonged  search  for  the  entamoeba. 

The  most  salient  feature  is  the  extraordinary  absence  of  cells.  There  are 
numerous  red  blood  corpuscles  to  be  found  in  the  mucus,  a  few  columnar 
epithelial  cells  from  the  mucosa  in  varying  stages  of  degeneration,  an  occasional 
macrophage  and  mononuclear  leucocyte,  and,  most  conspicuous  by  their 
absence,  a  very  small  number  of  polymorphonuclear  leucocytes  (vide  PI.  I, 
fig.  1).  Charcot-Leyden  crystals  are  very  characteristic,  and  will  be  discussed 
in  detail  later  on. 

The  finding  of  Entamoeba  histolytica  clinches  the  diagnosis  absolutely. 
Entamoeba  histolytica  with  included  red  cells,  if  not  too  much  degenerated, 
need  not  be  confused  with  an  endothelial  cell  or  macrophage  which  has  been 
phagocyting  red  blood  corpuscles.  Occasionally  there  may  be  some  difficulty 
in  differentiating  between  Entamoeba  histolytica  and  the  harmless  Entamceba 
coli,  but,  apart  from  the  predilection  of  the  former  for  red  corpuscles  as  food, 
the  nuclear  structure  and  the  cytoplasmic  features  of  each  are  very  character- 
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istic.  Dobell  rightly  lays  stress  on  the  central  position  of  the  karyosome  in 
the  nucleus  of  Entamceba  histohjlica  as  compared  with  the  eccentric  position 
of  Entamceba  coU,  but  we  should  like  to  emphasize  that  this,  per  se,  cannot  be 
considered  as  diagnostic,  as,  not  infrequently,  even  in  fresh  specimens,  the 
karyosome  of  Entamceba  histolytica  is  eccentric. 

{b)  In  the  more  Latent  Forms  of  Amoebic  Dijsentery. 

In  the  small  pin  points  of  surface  mucus  one  may  expect  to  find  the  same 
cell  picture  as  in  the  mucus  from  a  stool  during  an  exacerbation,  with  this 
proviso  that  in  all  probability  the  epithelial  cells  and  mononuclears  are  more 
degenerate,  and  that  the  macrophages  and  polymorphs  are  even  scantier  in 
number.  In  the  formed  stool  we  expect  to  find  not  tlie  free  forms  but  the 
cysts,  and,  as  their  characters  have  been  so  clearly  described  elsewhere,  we 
do  not  intend  to  give  any  detailed  description  of  their  morphological  ai^pearances. 
We  would,  however,  indicate  the  great  importance  of  examining  the  stools 
first  of  all  mixed  with  normal  saline,  and  then  with  double  strength  Gram's 
iodine.  If  saline  movement  is  not  inhibited,  and,  if  one  considers  that 
each  protozoon  has  a  sui  generis  mode  of  movement,  the  diagnostic  value 
will  be  apparent  to  all,  but  more  than  this,  in  the  case  of  cysts,  the  chromatoid 
bodies  stand  out  as  clear,  highly  refractile,  bodies,  and  it  is  possible,  by  such 
means,  to  differentiate  between  the  rod -shaped,  round -ended,  chromatoid 
bodies  of  Entamcebcc  histolytica  cysts,  and  the  filamentous,  sharp-pointed 
chromatoids  of  Entamceba  coli  cysts.  Double  strength  Gram's  iodine,  or  for 
that  part  a  dilute  solution  of  watery  eosin  and  some  other  stains,  is  helpful 
because  it  accentuates  the  nuclear  and  cytoplasmic  structure.  Iodine  has 
this  advantage  over  other  stains,  that  it  shows  the  glycogen  in  the  cyst 
very  clearly.  Charcot-Leyden  crystals  are  also  frequently  found  in  the 
stools  of  cyst  cases. 

(c)  In  Acute  Bacillary  Dysentery. 

The  cell  picture  is  highly  characteristic.  One  field  of  the  microscope  will 
show  that  the  mucus  contains  a  huge  number  of  polymorphonuclear  leucocytes 
and  frequent  macrophages.  There  are  also  some  mononuclear  leucocytes, 
epithelial  cells,  and  red  blood  corpuscles,  but  the  polymorphonuclear  leucocytes 
predominate  {vide  PI.  I,  fig.  2).  Compare  this  with  the  cell  picture  in 
amoebic  dysentery  [vide  PI.  I,  fig.  l).  During  the  war,  in  epidemics,  the 
cell  picture  of  the  stool  combined  with  the  clinical  aspect  of  the  case,  was 
judged  sufficient  evidence  to  begin  the  administration  of  serum  without  waiting 
for  the  bacteriological  report. 

{d)  In  Chronic  Bacillary  Dysentery. 

Amoebic  dysentery  is  essentially  a  chronic  condition — bacillary  dysentery 
is  the  opposite.  An  acute  attack  of  bacillary  dysentery  may  tail  oiT,  as  it 
were,  into  a  more  or  less  chronic  condition.  In  such  a  state  of  affairs  the 
stool  is  very  similar  to  the  stool  in  the  acute  stages,  with  polymorphs  in 
great  abundance,  but  in  some  cases  columnar  epithelial  cells  occur  in  great 
numbers. 

Superim2)osed  Infections. 

Before  leaving  the  subject  of  the  examination  of  tlie  stools,  we  should  like 
strongly  to  emphasize  one  fact,  namely,  that  a  bacillary  dysentery  may  be 
superimposed  on  an  amoebic  condition.     We  are  perfectly  well  aware  that  any 
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two,  or  more,  conditions  may  be  found  together  in  the  same  patient  at  one 
and  the  same  time,  but,  for  some  reason  or  another,  this  multiphcity  of  infec- 
tions seems  to  be  more  frequently  missed  in  protozoal  infections  than  in 
almost  any  other  form  of  organism al  disease.  We  know  of  cases,  rightly 
treated  for  amcebic  dysentery,  in  which  the  patients  have  died  of  comatose 
malaria,  and  so  full  of  parasites  were  they,  that  a  blood  film  could  not  have 
failed  to  have  cleared  up  the  diagnosis.  We  know,  too,  of  cases  suffering  from 
malaria,  trypanosomiasis,  and  kala-azar,  in  which  the  amoebic  dysentery  was 
altogether  missed. 

If  a  bacillary  infection  is  superimposed  on  an  amoebic  condition  the  cell 
picture  is  that  of  the  bacillary  condition,  and,  if  a  patient  suffering  from  a 
bacillary  dysentery  is  not  making  the  progress  he  ought  to  be  making,  search 
should  be  made  for  Entaviceba  liistolytica. 

Pkevious  Refeeences  to  Chaecot-Leyden  Ceystals. 

Originally  these  crystals  were  described  by  Charcot,  about  1853,  as 
occurring  in  the  tissues  of  patients  who  had  died  of  leucocytliaemia.  He 
stated  that  they  were  soluble  in  warm  water,  acids,  and  alkalis,  but  were 
insoluble  in  alcohol,  ether,  and  glycerine,  and  took  the  form  of  colourless, 
refractile,  elongated,  octahedra,  the  so-called  whetstone  shape. 

Leyden  described  similar  crystals  in  the  sputa  of  asthma  cases. 

Bottcher  described  crystals  in  seminal  fluid,  which  are  also  colourless, 
refractile,  octahedra,  and  are  supposed  to  be  crystals  of  the  phosphate  of 
spermin,  derived  from  the  decomposition  of  nucleins.  Spermin,  also  called 
ethyleneimine,  has  a  formula  sometimes  given  as  C2H5N,  or  as  C4H10N2, 
grouped  thus : — 

CH2      —       CH2 

CH2        —        CH2 

F.  C.  Wood  (1917)  states  that  the  Charcot-Leyden  crystals  do  not  give  the 
strong  double  refraction  when  examined  by  polarized  light,  as  do  the  spermatic 
crystals. 

In  addition  to  having  been  found  in  the  tissues  of  leucocytliEemics, 
Charcot's  crystals  have  been  discovered  in  the  freshly  drawn  blood  of 
patients  with  leucocythaemia,  and,  recently,  D.  Thomson  found  them  in  the 
intestines  of  bed  bugs  fed  on  leucocythaemic  patients,  whereas  they  never 
occurred  in  a  bug  fed  on  normal  blood,  or  on  blood  from  a  patient  with  any 
other  blood  disease. 

Similar  crystals  have  been  found  in  bone  marrow,  tumours,  empyema  and 
ascitic  fluid,  gonorrhoeal  pus,  and  prostatic  secretion,  and  it  was  supposed 
that  these  were  not  derived  from  spermin  but  from  proteins. 

Gollasch  (1889)  claimed  that  he  had  demonstrated  that  the  oxyphil 
granules  of  eosinophil  leucocytes  might  give  rise  to  Charcot-Leyden  crystals, 
and  McJunkin  (1919)  wrote  "  Charcot-Leyden  crystals  ....  stain  pink  with 
eosin.  They  appear  to  be  a  product  of  the  eosinophiles,  and  certainly  result 
from  these  cells  in  vitro."  In  this  connexion  it  is  interesting  to  note  that 
Ciaccio  claims  that  he  has  shown  that  these  granules  are  chiefly  composed 
of  lipoid  substance. 

Btitt  and  Castellani,  in  their  works  on  tropical  diseases,  both  refer  to  the 
presence  of  Charcot-Leyden  crystals  in  the  stools  of  cases  of  amoebic 
dysentery.  Stitt  also  states  that  these  crystals  are  never  found  in  bacillary 
infections. 
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E.  A.  Wilson  (1911)  found  similar  crystals  in  the  stools  of  grouse,  which 
he  associated  with  the  presence  of  parasitic  infections.  Castellani  in  describing 
ankylostome  infections  of  man,  states  that  Charcot-Leyden  crystals  may  occur 
in  the  mucus  and  blood  in  the  stools  of  such  cases.  F.  A.  McJunkin  states 
that  "  Eosinophiles  or  Charcot-Leyden  crystals  may  be  demonstrable  in 
parasitic  infections  of  the  large  intestine." 

In  1915,  one  of  us  (J.  G.  Thomson),  while  examining  daily  large  numbers 
of  dysentery  stools  in  Egypt,  noted  the  not  infrequent  occurrence  in  them  of 
Charcot-Leyden  crystals.  After  a  continuous  experience  of  the  daily  examina- 
tion of  such  specimens,  from  1915  to  1918,  during  which  time  over  10,000 
stools  were  examined  microscopically,  the  conclusion  arrived  at  was  that  these 
crystals  in  the  stools  were  practically  pathognomonic  of  amoebic  dysentery, 
(J.  G.  Thomson,  1918). 

Quite  independently  Captain  Acton,  I. M.S.  (1918),  noted  the  significance  of 
these  crystals  in  amcebic  cohtys,  and,  in  an  interesting  paper,  comes  to  the 
following  conclusions : — 

(1)  There  is  no  association  between  Charcot-Leyden  crystals  and  intestinal 
entozoa. 

(2)  Charcot-Leyden  crystals  are  more  commonly  present  in  the  subacute 
and  chronic  types  of  amoebiasis  than  in  the  acute  type. 

(3)  They  are  rarely  found  in  non-amoebic  dysenteries. 

(4)  The  association  between  Charcot-Leyden  crystals  and  Entamceha 
histolytica  is  very  high — 20  per  cent,  of  the  amoebic  cases. 

(5)  The  presence  of  Charcot-Leyden  crystals,  in  the  absence  of  amoeba,  is 
indicative  of  amoebic  colitis. 

Acton  gives  an  analysis  of  100  cases  in  which  Charcot-Leyden  crystals 
were  found,  and  eighty  of  these  were  definitely  diagnosed  as  amoebic.  This 
establishes  the  co-efficient  relation  of  Entamoeha  histolijttca  with  Charcot- 
Leyden  crystals  as  r  =  +  0'8,  and  this,  as  Acton  observes,  is  extremely  high. 

The     Significance    and     Diagnostic    Value     of    Charcot-Leyden 

Crystals. 

In  view  of  the  observations  by  other  workers  which  have  just  been  quoted, 
we  have  endeavoured,  in  the  School  of  Tropical  Medicine,  to  further  establish 
the  relationship  between  these  crystals  and  Entamceha  histolytica. 

The  crystals  in  the  stools  are  of  the  characteristic,  elongated,  octahedral, 
shape,  which  has  been  aptly  termed  the  whetstone  shape.  They  vary  greatly 
in  size,  and,  indeed,  this  variation  is  so  marked  that  it  is  impossible  to  give 
any  limits.  They  are,  however,  most  commonly  between  3  fi  and  60  yu  in 
length,  and  0"5  /i  to  8  /^  in  breadth  {vide  PI.  II,  fig.  l).  The  shape  is,  as  a 
rule,  fairly  constant,  but,  occasionally,  one  meets  with  slight  variations. 
Thus  the  ends  may  be  rounded  off"  instead  of  being  produced  in  sharp  points, 
or,  again,  others  may  be  broken  off'  in  different  situations. 

In  the  fresh  stool  they  are  easily  picked  out  because  they  are  so  higbly 
refractile,  and  because  they  are  coloured  such  a  clear,  faint,  greenish  shade. 
They  are  insoluble  in  tap  water  or  distilled  water  at  room  temperature, 
insoluble  in  alcohol,  ether,  glycerine,  xylol,  formalin,  Schaudinn's  solution, 
i.e.,  a  saturated  solution  of  corrosive  sublimate  in  normal  saline — two  parts, 
absolute  alcohol — one  part,  and  in  a  2  per  cent,  solution  of  potassium  iron 
sulphate  in  distilled  water.  In  acids  and  alkalies,  and  in  warm  water,  they  are 
fairly  easily  soluble.    Fatty  acid  crystals,  which  may  be  in  spicules  resembling 
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Charcot-Leyclen  crystals,  do  not  dissolve  readily  in  hydrochloric  acid.  Charcot- 
Leyden  crystals  stain  readily  with  eosin,  and  they  take  up  Heidenhain's 
iron  hacmatoxylin  so  distinctly  that  they  resist  decolorization  even  after  a 
prolonged  immersion  in  iron  alum  solution. 

As  Acton  says  the  crystals  tend  to  be  more  numerous,  and  more  commonly 
present,  in  the  chronic  forms  of  the  disease,  and  he  gives  20'4  as  his  percentage 
of  amoebic  cases  showing  Charcot-Leyden  crystals  in  the  stools.  During  the 
period  March  to  September,  1920,  we  examined  999  stools  from  207  patients 
in  the  hospital,  of  which  thirty-two  cases  were  definitely  diagnosed  as  amoebic 
dysenteries.  The  number  of  our  amoebic  cases  with  Charcot-Leyden  crystals 
was  eight,  or  25  per  cent.  In  all  probability  our  percentage  is  higher  than 
that  of  Acton,  because  the  cases  we  had  were  nearly  all  infections  of  long 
standing.  Our  figure  would  be  much  higher,  as,  doubtless,  would  be  that  of 
other  observers,  were  the  search  purposely  directed  to  finding  crystals  instead 
of  merely  noting  their  presence  during  the  search  for  protozoa. 

The  question  naturally  arises  here  as  to  whether  the  crystals  are  more 
commonly  found  in  stools  containing  cysts  or  stools  with  free  forms.  In  our 
experience  they  occur  as  commonly  in  one  as  in  tlie  other,  always  provided 
that  the  infections  are  of  long  standing.  The  number  of  crystals  present  in  a 
specimen  varies  immensely,  and  does  not  seem  to  have  any  relationship  with 
the  severity  of  the  disease.  The  greatest  number  of  crystals  we  have  found 
were  in  the  mucus  from  a  sigmoidoscopic  scraping  of  an  ulcer,  which  we  were 
kindh  allowed  to  observe  by  Dr.  Manson-Bahr  and  Dr.  Greig,  who  have 
recently  been  using  the  sigmoidoscope  as  a  successful  means  of  diagnosing 
amoebic  conditions  in  the  lower  parts  of  the  large  bowel.  The  crystals  are  also 
very  numerous  in  the  mucus  of  the  amoebic  stools,  but  it  seems  that  the 
nearer  it  is  possible  to  get  to  the  ulcer  the  greater  will  be  the  number  of 
crystals  found.  On  the  other  hand  one  crystal  may  be  found  in  a  stool, 
accidentally,  as  it  were,  and  a  lengthy  search  may  fail  to  reveal  any  more. 
On  two  occasions  we  have  found  Charcot-Leyden  crystals  within  the 
endoplasm  of  free  Entamceha  histolytica  {vide  PL  II,  fig.  2).  We  are  unable 
to  say  whether  these  crystals  were  formed  in  situ,  or  were  ingested  after 
formation. 

The  following  mention  of  two  of  our  cases,  which  are  typical  of  many 
others,  illustrate  the  great  aid  to  diagnosis  furnished  by  Charcot-Leyden 
crystals. 

Case  A. — The  first  stool  froia  this  patient  was  received  on  March  20,  1920,  and  in  it 
were  found  neither  free  entanKtbte  nor  cysts,  but  numerous  Charcot-Leyden  ciystals, 
and  a  report  to  that  effect  was  rendered  to  the  clinician.  Thereafter,  on  seven 
successive  occasions,  no  entamoeba;  were  found,  but  at  the  ninth  examination,  on 
Marcli  80.  1920.  numerous  free,  vegetative  Entamceha  histohjtica  were  found,  and  thus 
the  diagnosis  was  clinched. 

A  stool  from  this  patient  was  examined  on  February  23,  1921,  practically  a  year 
later,  and.  despite  the  fact  that,  since  our  first  examination  of  his  stool,  he  has  had 
a  course  of  emetine  treatment,  lie  still  shows  large  numbers  of  cysts  of  Entamceha 
Jiisfnli/fica. 

Ca-sr  B. — In  tlie  second  case  we  never  found  either  encysted  or  free  entamo-bae  in 
the  stools.  Charcot-Leyden  crystals,  hoAvever,  were  present  in  large  numbers.  After 
a  course  of  treatment  the  patient  Mas  examined  with  the  sigmoidoscope  and  several 
characteristic  auKebic  ulcers  were  discovered  low  down  in  the  bowel. 

In  addition  to  the  above  quoted  cases,  who  were  patients  at  the  hospital, 
we  have  had  opportunities  of  examining  outside  cases,  through  the  courtesy 
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of  various  physicians,  and  in  these,  also,  we  found  the  same  association  of 
Charcot-Leyden  crystals  with  amoebic  dysentery. 

We  can  only,  at  present,  offer  a  surmise  as  to  the  source  of  these  Charcot- 
Leyden  crystals.  Of  all  the  work  already  done  on  the  subject,  that  of  Gollasch 
and  McJunkin,  in  proving  that  they  may  result  from  the  cytolysis  of  eosinophil 
leucocytes,  and  that  of  D.  Thomson,  who  fed  bed  bugs  on  leucocythgemic 
patients,  and  recovered  the  crystals  from  the  intestines  of  these  insects,  seems 
to  be  the  most  significant.  We  are,  however,  inclined  to  the  view  that,  in 
human  stools,  these  crystals  are,  as  it  were,  a  by-product  of  the  cytolytic 
energies  of  Entamceha  histolytica,  derived  either  from  the  proteids  of  the 
cytoplasm,  the  nucleo-proteids,  or,  perhaps,  the  lipoid  substances  within 
the  cells.  They  may,  perhaps,  be  the  result  of  an  excretion  of  the  entamoeba, 
either  by  itself,  or  in  combination  with  some  other  substance  within  the  bowel. 
There  are  two  factors  worth  noting,  first,  that  the  envelope  of  a  red  blood 
corpuscle,  the  favourite  food  of  the  entamoeba,  is  extremely  rich  in  lipoid 
substance,  and,  secondly,  that  in  no  section  of  an  ulcer  of  the  human  intestine, 
which  we  have  had  the  opportunity  of  viewing,  have  we  ever  seen  the  crystals. 

Whatever  their  derivation  may  be,  we  believe  that  their  presence  is  due  to 
specific  action  on  the  part  of  Entamoeha  histolytica,  that  they  are  never  found 
in  dysenteries  of  bacillary  origin,  and  we  agree  with  Acton  that  they  are  not 
found  in  entozoal  infections  of  man  from  w^hich  the  presence  of  Entamceha 
histolytica  has  been  excluded  ;  in  the  human  stool  they  are  diagnostic  of 
dysentery  caused  by  Entamceba  histobitica. 

Summary. 

(1)  There  should  be  close  understanding  between  the  clinician  and  the 
pathologist  with  regard  to  the  diagnosis  of  protozoal  diseases. 

(2)  The  clinician  should  not  construe  a  negative  finding  in  one  or  two 
stools  to  mean  that  his  patient  is  not  suffering  from  amoebic  dysentery. 

(3)  Considerable  care  should  be  shown  in  the  selection  of  material  to  be 
sent  to  the  laboratory  for  examination. 

(4)  The  macroscopic  and  microscopic  appearances  in  the  stools  of  pure 
uncomplicated  cases  of  amoebic  dysentery  and  of  bacillary  dysentery  are  very 
characteristic. 

(5)  Charcot-Leyden  crystals  are  probably  the  result  of  the  cytolytic  action 
of  Entamoeba  histolytica  on  the  body  cells. 

(6)  Charcot-Leyden  crystals  are  present  in  a  very  high  percentage  of  cases 
of  amoebic  dysentery,  and  are  more  commonly  present  when  the  disease  is  of 
long  standing. 

(7)  The  presence  of  Charcot-Leyden  crystals  in  human  stools  is  diagnostic 
of  amoebic  colitis  due  to  Entamoeba  histolytica. 
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Dr.  AV.  Bboughtox-Alcock  supported  the  remarks  of  Dr.  Gordon  Thomson  on  the 
value  of  close  relationship  between  clinical  and  pathological  work.  In  the  examination 
of  all  pensioners  who  claimed  to  have  had  dysenterj'  during  the  late  war,  and  who  were 
attending  the  Tropical  Diseases  Clinic,  Loudon  Area,  as  out-patients,  about  10  percent, 
were  found  to  be  harbouring  Entamoeba  histolytica.  Repeated  examinations  were  often 
necessai-y  in  healthy  caiTiers  to  secure  positive  findings.  After  hospitaUzation  and 
intensive  bismuth  emetine  iodide  treatment  stools  were  often  found  negative  for  two  or 
three  weeks,  but  not  infrequently  the  Entamcfha  histolytica  was.  found  soon  after  return 
of  the  pensioner  to  homelife  and  food.  His  percentage  of  findings  of  Charcot-Leyden 
ciystals  was  not  as  high  as  the  figure  given  by  Dr.  Gordon  Thomson.  "WTiere  the 
Entamo'ba  histolytica  or  its  cyst  was  fomid  it  was  not  his  practice  further  to  search  the 
faeces  for  these  crystals.  In  view  of  the  diagnostic  value  Dr.  Gordon  Thomson  had 
shown  should  be  attached  to  these  crj'stals,  and  of  the  evidence  he  had  given  as  to  its 
value,  he  (Dr.  Broughton-Alcock)  suggested  that  it  would  be  a  help  in  detecting  these 
ci-ystals,  especially  when  small  in  size,  if  a  stain  could  be  found  to  colour  them  in  fresh 
as  in  fixed  specimens,  during  direct  routine  examinations  of  fieces  of  suspected  carriers. 
It  might  be  worth  trj-ing  a  concentrated  solution  of  old  brown  hsematoxylin,  pure  or  in 
combination,  since  this  had  the  gi-eat  practical  value  of  staining  the  nuclei  of  amoebae  in 
vegetative  and  cystic  forms  in  fresh  preparations. 


EXPLANATION     OF    PLATE    I. 

Fig.  1. — Portion  of  the  mici'oscopic  field  of  film  of  mucus  to  show  cell  picture 
of  amoebic  dysenteiy.  Note  the  free  Entamoeha  histolytica,  the  numerous  red  blood 
corpuscles,  and  the  paucity  of  other  cells.  Stained  with  Heidenhain's  haematoxylin. 
(X   LOGO  approx.) 

Fig.  2. — Portion  of  the  microscopic  field  to  show  cell  picture  of  bacillaiy  dysenteiy. 
The  large  number  of  poljnnorphonuclear  leucocytes  is  veiy  striking.  Note  the  macro- 
phage with  the  included  polymorph.  Stained  with  Heidenhain's  ii'on  hsematoxylin. 
(x   1,000  approx.) 

;  EXPLANATION     OF    PLATE     II. 

Fig.  1. — Camera  lucida  drawings  of  Charcot-Leyden  ciystals,  showing  variations  in 
size,  and  the  slight  differences  occasionally  found  in  shape.  Stained  with  Heidenhain's 
iron  hiematoxjlin.      (  x   1,000  approx.) 

Fig.  2. — Camera  lucida  cbawing  from  field  of  mucus  obtained  by  scraping  the  surface 
of  an  amcjebic  ulcer  through  the  sigmoidoscope.  Shows  numerous  red  blood  corpuscles, 
Charcot-Lej-den  ciystals  of  different  sizes,  one  mononuclear  leucoc^-te  and  one  polj'- 
morph.  and.  also,  Enfanurba  histolytica,  free  fonii,  which,  in  addition  to  included  red 
blood  corpuscles,  has  a  Charcot-Leyden  crystal  in  its  cytoplasm.  Stained  with  Heiden- 
hain's iron  haematoxylin.      (x  1.000  approx.) 
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Laboratory   Observations  on   Pensioners  who   contracted 
Malaria  in  the   Late  War.^ 

By  W.  Broughton-Alcock,  M.B. 

(Director',  Central  Lahoraiory,  Ministnj  of  Pensions.) 

The  following  is  an  account  of  an  investigation  carried  out  on  scientific 
lines,  that  has  resulted  from  our  efforts  to  further  knowledge  on  the  most 
extensive  of  all  tropical  diseases,  malaria,  and  inore  particularly  on  the 
diagnosis  of  latent  malaria  in  Great  Britain  by  laboratory  means.  The  work 
is  a  collaborative  one  in  which  my  colleagues.  Dr.  Lucey,  Dr.  Fry,  Dr.  Eoche 
Lynch  and  Dr.  Haig  and  experienced  laboratory  assistants  have  shared.  It  is 
for  me  as  director  to  report  our  results. 

I  have  to  thank  Sir  Lisle  Webb,  D.G.M.S.,  Dr.  Neilson  and  Dr.  Hill, 
C.C's.M.S.,  Dr.  Ehodes,  C.M.S.,  and  Dr.  G.  B.  Price,  who  have  done  so  much 
to  facilitate  and  encourage  our  efforts. 

Collaboration  with  the  clinician  has  been  an  important  factor  in  furthering 
these  researches  and  gratitude  is  extended  to  those  who  generously 
participated  with  us  and  have  given  the  assistance  of  their  clinical  acumen 
and  long  previous  experience  of  malarial  cases  in  tropical  and  sub-tropical 
countries. 

It  is  not  for  me  to  discourse  upon  administrative  or  medico-legal  questions, 
nor  to  enter  fully  into  the  important  bearing  of  the  disease,  with  its  lamentable 
death  and  invaliding  role,  on  the  conduct  of  the  late  war.     I  merely  give  you 
the  War  Office  figures  of  cases   admitted   to  hospital  in  four  of  the  fighting 
areas,    as    these    furnisli    some    idea    of    the    number   of   possible    claimants 
for  a  pension,    in  which  connexion,    I    may    add,  there  were    approximately 
52,500   new  claimants  in   Great  Britain  and  Ireland  as  late  as  last  year. 
Mesopotamia:  1916,680;  1917,7,744;  1918,10,202. 
Salonica  :  1916,  31,059  ;  1917,  71,413  ;  1918,  59,087. 
East  Africa:  1917,58,236;  1918,20,015. 
Egypt:  1916,  1,423;  1917,  8,480;  1918,  30,241. 

The  first  records  of  malaria  as  a  disease  in  man  take  us  far  back  into 
ancient  times  and  in  some  of  these  earlier  records  it  appears  that  a  relation- 
ship of  the  mosquito  to  malaria  was  suspected,  but  epoch  making  discoveries 
and  advances  did  not  come  until  the  latter  half  of  the  last  century.  To  these 
we  attach  with  a  deep  sense  of  the  honour  and  gratitude  due  to  them  the 
names  of  Meckel,  my  late  teacher  Laveran,  Golgi,  Marchiafava  and  Bignami, 
Manson,  Eoss,  Grassi,  Low  and  Sambon,  among  others.  Further  fruitful 
researches  have   followed  and  others  are  still  being  carried  out.     So  wide  is 

1  At  a  meeting  of  the  Sectiou,  held  April  4,  1921. 
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the  field  for  research  on  malarial  problems  and  so  many  the  factors  to  be 
taken  into  consideration  in  a  study  of  this  disease,  that  the  workers  in  many 
countries  who  have  turned  their  energies  and  abilities  to  it  are  led,  at 
least  temporarily,  to  research  mainly  upon  one  section  of  it.  By  making 
known  the  findings,  the  work  of  one  becomes  complementary  to  the  works  of 
others  in  our  common  purpose  of  furthering  knowledge  therein. 

Mindful  of  my  indebtedness  to  confreres  for  the  assistance  and  advantages 
gained  from  their  labours,  I  put  forward  to-night  some  observations  gleaned 
from  our  recent  work  in  summarized  and  tabulated  forms  and  as  briefliy  as  is 
consistent  with  clearness  of  interpretation,  so  that  those  present  may  have 
the  fuller  time  to  give  their  valued  opinions.  I  earnestly  beg  discussion 
and  when  a  comparative  line  of  investigation  has  led  to  different  results 
I  trust  that  we  shall  determine  the  reason  for  our  differences,  and  come 
to  some  definite  conclusions  on  the  following  two  fundamental  points  in  our 
aiscussion :  — 

(a)  The  diagnosis  of  latent  malaria  in  Europeans  who  have  returned  from 
tropical  and  sub-tropical  regions. 

{h)  The  determination  of  radical  cure. 

From  the  opening  of  the  Central  Laboratory  on  October  1,  1919,  I  have 
directed  the  researches  with  especial  regard  to  the  following  points  : — 

(1)  Search  for  the  parasites  or  presence  of  malarial  pigment. 

(2)  Stiuly  of  the  white  blood  corpuscles,  and  especially  the  relative 
percentage  of  the  large  mononuclear  or  endothelial  leucocyte. 

(3)  Eelation  of  the  laboratory  results  to  the  clinical  findings. 
Eegarding  No.  (l)  the  time  allotted  to  each  stained  film  for  search  before 

pronouncing  a  negative  result  was  fifteen  minutes,  save  when  one  was 
encouraged  to  continue  by  such  a  note  as  "spleen  enlarged"  in  the  clinical 
findings  which  accompanied  the  blood  film,  or  by  the  presence  of  a  lai'ge 
mononucleosis.  The  longer  examinations  were  further  encouraged,  as  the 
only  unquestionable  laboratory  method  of  diagnosing  malaria  in  the  pensioner 
is  the  finding  of  the  parasite  or  the  pigment  formed  by  it.  The  detection  of 
pigment,  it  liiay  be  added,  was  very  rare  in  this  series  of  cases.  At  first 
a  thick  and  thin  blood  film  of  each  case  was  examined,  but  before  long  a 
regular  bordered  and  even  thin  film  was  adopted  as  most  advantageous  in 
routine  work  of  such  proportion. 

Eegarding  No.  (2)  one  of  my  collaborators,  Dr.  Lucey,  will  Ije  reading  an 
interesting  and  important  paper  on  technique  in  blood  taking,  and  method  of 
enumerating  the  white  corpuscles,  and  will  describe  the  cells  we  group  together 
as  large  mononuclear  or  endothelial  leucocyte,  and  which  embody  the  cells 
termed  macrophage,  hyaline  and  transitional  mononuclear  and  monocyte  of 
various  authors,  and  not  the  large  lymphocyte  cell. 

As  to  the  relative  percentage  of  large  mononuclear  leucocyte  that  consti- 
tutes an  increase  there  is  diversity  of  opinion,  and  few  authors  state  the 
minimum  figure.  This  point  calls  for  discussion  and  authoritative  definition. 
You  will  observe  in  my  tables  that  I  have  compiled  the  findings  on  the  basis 
of  10  as  well  as  of  15  as  a  minimum  percentage  figure.  In  taking  the  lower 
figure  I  was  influenced  by  several  factors,  viz.,  that,  should  the  relatively  large 
■  mononucleosis  prove  a  constant  in  latent  malaria  and  have  a  value  at  this 
figure  in  the  diagnosis,  the  pensioners  would  not  fail  to  be  benefited  in  their 
assessment  and  opportunity  for  treatment ;  also  that  the  normal  percentage  of 
large  mononuclear  leucocyte  has  quite  a  wide  range  and  10  per  cent,  is  an  ex- 
ceptional finding  in  the  film  of  a  drop  of  blood  taken  from  the  finger.    Eesponse 
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varies  in  the  individual  and  an  increase  from  a  lower  figure  to  10  may  signify 
as  much  in  one  individual  as  a  response  to  15  in  another.  Again,  with  the 
return  of  the  soldier  to  a  temperate  zone  and  better  conditions  of  life  and  food 
one  finds  amelioration  of  the  disease  and  more  readily  acquired  immunity  in 
the  vast  majority  of  cases.  And  might  the  large  mononucleosis  be  less 
developed  in  latent  malaria  under  these  more  favourable  conditions,  and 
with  the  accompanying  weakened  virulence  and  progressive  elimination  of  the 
parasite  ? 

The  basis  of  15  per  cent,  was  taken  as  that  fixed  upon  by  Stephens  and 
Christophers  in  the  tropics  and  now  generally  accepted. 

These  authors,  from  a  study  of  the  blood  cell  counts  of  a  considerable 
number  of  Europeans  living  in  the  tropics,  found  that  an  increase  beyond  15 
per  cent,  of  the  large  mononuclear  forms  is  proof  of  an  actual  or  recent  malarial 
infection.  This  change,  which  is  usually  very  pronounced  in  the  apyretic 
periods  of  an  attack  of  malaria,  is,  however,  most  frequently  absent  during 
pyretic  periods.  As  I  presume  infections  with  one  brood  of  parasite  is  imphed 
I  may  state  that  these  deductions  held  good  in  recently  infected  cases  I 
examined  in  the  Mediterranean  littoral.  I  would  only  add  that,  following 
quinine  treatment  and  subsidence  of  symptoms  and  disappearance  of  the 
parasite  from  the  blood  stream  in  cases  that  have  returned  home,  the  large 
mononuclear  increase  was  not  found  with  any  constancy  after  the  few  days 
following  a  symptomatic  attack. 

Our  work  on  pensioners  is  in  fact  an  extension  of  their  studies  and  is 
applied  to  latent  malaria,  with  comparatively  few  cases  of  acute  symptomatic 
relapses,  in  Europeans  tvJio  have  returned  from  tropical  and  sub-tropical  regions. 
Unhappily  in  an  out-patient  clinic  one  cannot  get  blood  examinations  in  the 
day  to  day  sequence  one  would  wish  and  uncontrollable  factors  such  as  unrelia- 
bility of  many  of  the  pensioners  in  their  statements,  and  irregularity  of  their 
visits,  also  handicap  scientific  investigations. 

Amongst  the  many  authoritative  publications  since  the  original  work  of 
Stephens  and  Christophers  and  of  Kelsch,  H.  Vincent  and  Billet  one  finds  such 
a  statement  as  "  This  mononucleosis  is  observed  for  a  long  time  after  an 
attack  of  fever  "  or  "  In  htematological  infections  such  as  malaria  the  blood 
picture  is  usually  definite."  I  cannot  say  whether  these  statements  apply  to 
cases  of  latent  malaria  in  tropical  or  suh-tropical  endemic  areas.  The  point  I 
wish  to  bring  forward  is  that  they,  are  accepted  as  applicable  by  a  majority  of 
our  clinicians  in  Great  Britain  and  their  diagnosis  of  latent  malaria  is  not 
infrequently  influenced  by  the  presence  or  absence  of  a  relative  large  mono- 
nucleosis. Justification  for  this  is  not  supported  by  our  findings  ;  and,  as  the 
question  is  one  not  only  of  scientific  interest  but  of  great  practical  bearing  on 
treatment  and  on  medico-legal  assessment  of  pensions,  I  earnestly  beg  your 
opinion  upon  it  to-night. 

The  following  paragraph  which  bears  specially  on  tliis  point  is  quoted  from 
the  Bulletin  cle  la,  Societe  de  Pathologic  exotique,  9  Fevrier,  1921,  p.  105,  by  Dr.  J. 
Eieux,  Chef  du  Laboratoire  Val-de-Grace  (the  Military  Hospital  of  Paris),  who 
has  been  investigating  similar  cases  to  those  comprising  my  series  but  in  the 
French  Army:  "  Or,  I'etude  de  la  formule  leucocytaire  des  anciens  paludeens 
de  ceux  qui  font  I'objet  de  cette  6tude,  montre  que  monocytes,  lymphocytes  et 
eosinophiles  reviennent  au  taux  normal  en  meme  temps  que  disparaissent  du 
sang  les  h6matozaires  et  que  cessent  les  accfc^s  f^briles.  Seul  le  taux  des 
neutrophiles  accuse  pendant  plusieurs  mois,  pendant  un  an  et  meme  davantage 
apres  cette  periode,  une  diminution  toujours  notable." 
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Eegarding  investigation  No.  (3)  reference  should  be  made  to  Tables  lA,  Ic 
and  Id.  In  these  I  must  first  note  that  the  leucocytolytic  action  of  quinine 
may  be  eliminated  as  a  factor  in  the  white  cell  formulas  found.  The  findings 
are  from  examinations  made  at  the  first  visit  of  the  pensioner-claimant  to  the 
tropical  diseases  clinic.  The  clinical  observations  are  those  of  thi-ee  very 
experienced  clinicians,  who  have  unremittingly  and  enthusiastically  collaborated 
and  given  us  with  each  film  a  record  of  the  case.  Tables  were  primarily 
prepared  monthly  but  no  distinctive  differences  were  noted  and  all  cases  from 
June,  1920,  to  February,  1921,  are  embodied.  It  was  not  possible  to  make 
total  white  cell  counts.  Eelated  findings  of  lymphocytes  are  added,  and  the 
percentage  of  polymorphonuclear  cells  may  be  deducted. 

I  have  given  only  the  table  worked  out  on  the  figures  of  a  relative  increase 
of  large  mononuclear  cells  as  the  figure  of  10  per  cent,  or  over.  Space  does 
not  permit  of  publishing  also  a  table  with  the  figure  of  15  per  cent,  or  over, 
which  has  also  been  prepared.  The  number  of  cases  showing  this  higher 
percentage  is  of  course  smaller,  but  the  conclusions  to  be  drawn  from  it  do  not 
contradict  those  to  be  drawn  from  that  based  on  the  10  per  cent,  figure. 

Table  Ia  is  to  be  considered  with  Table  Ic. 

An  outstanding  conclusion  to  be  drawn  from  these  tables  and  one  which 
concerns  us  to-night,  is  that  a  relative  increase  of  large  mononuclear  or 
endothelial  leucocyte  is  not  a  constant  factor  in  latent  malaria  even  when  the 
most  reliable  diagnostic  clinical  sign,  an  enlarged  spleen,  is  present  and  the 
clinical  diagnosis  of  latent  malaria  is  obvious.  Noteworthy  also  is  the  fall  in 
the  percentage  of  findings  of  the  parasite  and  of  clinical  signs,  enlargement  of 
spleen,  presence  of  anaemia,  cardiac  abnormality  as  time  lengthened  from  the 
date  of  the  first  attack  of  malaria. 

Table  II  has  been  prepared  with  a  twofold  purpose :  ia)  To  record  the 
number  of  cases  examined  from  each  endemic  area  and  proportion  of  positive 
findings  therein ;  and  [h)  to  glean  some  knowledge  as  to  the  persistence  of  the 
parasite,  and  any  regional  variation  of  the  Plasmodium  in  this  persistence,  in 
the  body  after  their  return  to  England.  The  findings  grouped  under  {h)  are 
further  interesting  when  compared  with  those  made  by  Dr.  Rieux  on  pensioners 
in  France.  In  his  conclusion  he  states  :  "II  nous  parait  qu'on  est  des  lors 
autorise  a  dire  que  les  manifestations  vraies  du  paludisme,  chez  des  malades 
soustraits  par  le  retour  en  France  a  toute  infection  nouvelle  et  bien  traites, 
durent  environ  une  ann^e  et  qu'apres  elle  la  guerison  de  la  maladie 
est  faite." ^ 

The  last  point  with  which  I  have  to  deal,  and  I  shall  touch  upon  it  in 
only  a  general  way,  is  the  value  of  the  test  for  quinine  in  urine  in  the  control 
of  out-patients,  a  test  with  which  are  associated  the  names  of  Ramsden  and 
Lipkin,  and  Nierenstein  among  others.  The  moral  influence  on  pensioners 
who  know  that  their  veracity  as  to  taking  quinine  can  be  questioned  is 
striking.  This  laboratory  test  has  been  found  very  reliable  and  I  only  wish 
to-night  to  make  further  known  its  advantages  to  the  clinician,  as  upon  our 
findings  he  has  been  able  to  maintain  more  regular  and  efiicient  treatment  of 
pensioners  needing  it,  and  aided  in  weeding  out  malingerers.  We  have 
modified  the  technique  of  the  direct  Tanret's  or  Mayer's  test  by  acidulating 
the  urine  to  not  more  tlian  2  per  cent,  with  acetic  acid  as  this  has  been  found 
by  Roche  Lynch  to  give  a  loositive  finding  in  a  much  higher  dilution  of  quinine 
in  the  urine,  especially  if  the  urine  be  previously  alkaline.  Our  period 
of  time  taken  for  practical  application  of  the  test  to  all  pensioners  is  three 

1  Bull,  (le  la  Soc.  Path,  exotique,  1921,  xiv,  p.  108. 
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to  eighteen  hours  after  the  official  dose  of  10  gr.  of  quinine  is  taken  orally. 
The  taking  of  repeated  daily  doses  prolongs  this  limit. 

To  give  you  an  idea  of  the  number  of  pensioners  who  are  taking  the 
quinine  supplied  to  them,  our  figures  for  March,  1921,  on  the  three  to  eighteen 
hours'  limit  are  as  follows,  the  dose  being  10  gr.  of  quinine  sulphate  in  solution 
with  acid  sulphuric  dil. :  Positive,  291  :  negative,  134. 

Our  gratitude  is  due  and  expressed  to  the  Commissioner  and  Assistant 
Commissioner,  London  Eegion,  Ministry  of  Pensions,  and  to  the  D.C.M.S., 
Tropical  Diseases  Clinic,  for  their  unremitting  interest  and  assistance  in  the 
carrying  out 'of  this  work. 


Observations  bearing  on  the  Reliability  of  the  Large  Mono- 
nuclear Leucocyte  Count  as  an  Aid  to  the  Diagnosis  of 
Malaria.^ 

By  H.  C.  LucEY,  M.D.,  B.S.,  D.P.H. 

(From  the  Central  Lahoratortj,  Ministry  of  Pensions  :  Director,  Dr.  W.  Broughton-AIcocJi.) 

The  diagnosis  of  latent  malaria  has  become  a  matter  of  pressing  import- 
ance in  this  country  since  the  war,  owing  to  the  number  of  demobilized 
soldiers  who  have  returned  from  the  East,  where  they  contracted  the  disease, 
and  are  now  claiming  pensions  on  the  score  that  they  still  suffer  from  relapses. 
The  difficulty  in  diagnosis  is  increased  by  the  fact  that,  now  that  they  have  re- 
turned to  their  own  homes  and  civil  life,  they  cannot  be  kept  under  such  close 
observation,  and  blood  films  made  at  the  time  of  questionable  attacks.  .Instead, 
they  report  themselves  at  intervals  to  one  of  the  many  malarial  clinics  dotted 
about  the  kingdom.  More  often  than  not,  they  turn  up  with  no  clinical  signs 
of  malaria,  and  blood  films  made  at  the  clinic  show  no  parasites.  It  is  im- 
portant from  every  point  of  view  that  a  correct  diagnosis  should  be  made. 
From  the  point  of  view  of  both  the  man  and  the  State,  if  he  has  malaria 
he  should  receive  the  proper  treatment  and  adequate  pension  ;  if  he  has  not 
malaria,  but  some  other  disease  which  is  simulating  it,  that  disease  should  be 
recognized  ;  and  from  the  point  of  view  of  the  State,  if  he  has  nothing  the 
matter  with  him,  the  country  should  not  be  put  to  the  unnecessary  expense 
of  treating  and  pensioning  him.  It  is  in  cases  where  clinical  signs  are  lacking, 
and  the  malarial  parasite  cannot  be  found,  that  the  large  mononuclear  leuco- 
cyte count  has  been  so  much  relied  upon  by  many  clinicians  to  settle  the 
diagnosis.  If  these  cells  are  up,  the  man  is  assumed  by  them  to  have  malaria. 
It  has  long  been  a  recognized  fact  that  at  some  stage  during  an  actual  attack 
the  large  mononuclears  7tiay  be  increased,  but  the  questions  which  chiefly 
concern  us  at  present  are  : — 

(1)  How  long  after  an  attack  do  they  remain  up  ? 

(2)  During  long  quiescent  periods  (weeks,  months)  between  the  attacks, 
does  latent  malaria  cause  at  any  time  an  increase  in  these  cells '? 

(3)  If  a  decided  increase  in  the  lax'ge  mononuclears  is  found  in  a  man, 
who  at  some  previous  period  is  known  to  have  had  malaria,  are  we  necessarily 
to  assume  from  this  that  he  is  still  suffering  from  malaria  in  a  latent 
form,  or  some  other  disease  associated  with  an  increase  of  these  cells'? 

1  At  a  meeting  of  the  Section,  held  April  4,  1921. 
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This  paper  deals  with  the  last  question,  and  arising  out  of  it  is  another — 
Can  you  ever  in  a  perfectly  normal  individual  get  a  decided  increase  in  the 
large  roononuclear  leucocytes  ? 

The  answer,  according  to  the  investigations  given  below,  is — Yes,  you  may 
get  such  an  increase  if  the  drop  of  blood  is  taken  from  the  ear,  and  if 
the  importance  of  certain  technical  details  in  the  taking  of  it  is  not 
appreciated. 

Moreover,  such  a  drop  from  a  normal  person,  if  it  shows  a  decided 
increase  in  the  large  mononuclears,  gives  an  entirely  false  picture  of  the 
blood  in  his  general  circulation.  Any  number  over  12  per  cent.  I  hold  to  be 
a  decided  increase.  In  the  course  of  the  examination  of  some  thousands  of 
blood  films  at  this  laboratory  it  was  observed  that  those  taken  by  certain 
clinicians  appeared  to  be  more  frequently  associated  with  a  mononuclear 
increase  than  those  taken  by  other  clinicians.  This  was  particularly  the  case 
with  Sir  Ronald  Eoss's  and  Colonel  G.  P.  T.  Groube's  films.  It  seemed  a 
point  worth  investigating.  I  therefore  asked  Colonel  Groube  after  he  had 
taken  a  blood  film  from  a  pensioner  to  send  him  to  me,  when  I  also  took  a 
film.  We  each  pricked  the  lobe  of  the  ear.  Sometimes  I  pricked  the  same 
lobe  as  he  did,  and  sometimes  the  other.  The  blood  counts  were  all  done 
by  myself,  and  the  same  method  of  counting  employed  throughout — viz., 
100  cells  were  counted  on  each  horizontal  edge  where  the  polymorphs  and 
large  mononuclears  tend  to  accumulate,  and  200  cells  in  the  body  of  the  film 
where  the  lymphocytes  tend  to  remain,  that  is  400  cells  in  all. 

Chart  I  shows  the  results  in  six  consecutive  eases.  It  will  be  seen  that 
whereas  in  Cases  I,  II,  and  V  Colonel  Groube's  film  showed  a  marked  mono- 
nuclear increase,  mine  gave  a  normal  count.  In  Case  lY,  both  films  showed  a 
marked  increase,  mine  being  the  higher.  Case  III  showed  a  normal,  and  Case 
VI  a  high  and  approximately  equal  count  in  both  films. 

Chart  I. 


Film  taken  by 

Percentage 

!  of  large  mononuclear  le 

lucocytes 

Case  I 

1 

1 
Case  II    i 

CasR  HI         Case  TV 

Case  V 

Case  VI 

Colonel  Groube 

29 

18 

9-.5                22 

36 

19 

H.  C.  L 

90 

1-') 

70                34 

10 

18 

For  bre^-ity's  sake  the  percentafres.  of  tlie  other  different  types  of  cells  have  not  been 
included  in  the  chart.  When  there  was  a  percentage  increase  in  the  large  mono- 
nuclears it  was  at  the  expense  of  both  polymorphs  and  lymphocytes,  generally  more 
marked  in  the  case  of  the  polymorphs.  Large  lymphocytes  are  not  included  under  the 
term  "  large  mononuclear  leucoc3-te."     So-called  "  transitiouals  "  are  included. 

The  fact  then  became  established  that  two  people  each  taking  a  blood 
film  from  the  ear  of  the  same  man  at  the  same  time,  both  films  being 
counted  by  the  same  observer,  could  produce  very  different  results  in  the 
relative  number  of  white  cells  present.  As  the  explanation  seemed  to  lie 
in  some  difference  in  technique,  experiments  were  carried  out  to  test  this. 

Chart  II  shows  an  experiment  to  test  the  influence,  if  any,  of :  (l)  The 
needle  used  for  pricking  the  ear  ;  (2)  the  spreader  used  for  making  the  film  •, 
(3)  the  method  of  spreading. 
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Chart  II. 
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Lobe  of  right  ear 

Colonel  Groube's 

H.  C.  L.                           5-7 
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H.  C.  L.'s 

H.  C.  L.                            50 

H.  C.  L.'s 
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sharp  needle 

Colonel  Groube's 

Colonel  Groube                     25*2 

liobe  of  left  ear 

Colonel  Groube's 

H.  C.  L.                           4-5 

H.  C.  L.'s 

Colonel  Groube                      40 

H.  C.  L.'s 

H.  C.  L.                           50 

Colonel  Groube  had  always  used  a  particular  needle,  which  had  become 
rough  and  blunt,  whereas  I  used  a  bright  sharp  one.  We  each  had  our  own 
special  glass  spreaders,  which  were  narrower  than  the  slides  on  which  the 
films  were  made,  so  as  to  leave  a  double  horizontal  edge.  His  method  of 
making  the  film  was  to  pull  the  spreader  with  the  blood  in  front  of  the 
edge,  whereas  I  always  pushed  it  with  the  blood  following  the  edge.  Both 
ears  of  a  pensioner,  supposed  to  be  suffering  from  chronic  malaria,  were  pricked 
"by  Colonel  Groube,  his  needle  being  used  for  one  ear  and  mine  for  the  other. 
There  was  no  previous  rubbing  or  cleaning  of  the  skin. 

On  the  negative  side  the  experiment  shows  that  neither  the  needle, 
spreader,  nor  method  of  spreading  could  be  said  to  influence  the  count.  On 
the  positive  side  it  brings  out  a  very  important  point — viz.,  that  on  the  only 
two  occasions  on  which  there  was  a  mononuclear  increase,  a  marked  increase 
in  each  case,  it  was  in  the  first  drop  from  each  ear.  Now  Colonel  Groube  had 
always  been  in  the  habit  of  using  the  first  drop  from  the  ear  for  making  his 
films.  Some  people  use  the  second.  So  this  might  account  for  the  high 
mononuclear  counts  associated  with  his  films  as  compared  with  theirs  ;  but  it 
could  not  account  for  the  different  results  between  his  and  mine  shown  in 
Chart  I,  because  I  too  had  used  the  first  drop.  Clearly  then  some  additional 
factor  was  at  work. 

Chart  III  shows  an  experiment  on  a  healthy  man  who  had  never  had 
malaria,  to  see  if  a  marked  mononuclear  increase  could  be  obtained  in  the  first 
drop  of  blood  from  the  ear  in  such  a  case ;  also  to  test  the  influence,  if  any, 
of  (l)  the  person  pricking  ;  (2)  the  kind  of  prick. 

Colonel  Groube  had  been  in  the  habit  of  employing  a  slow  method  of 
piercing  the  ear,  whereas  I  used  a  quick  stab. 

The  experiment  shows  that  : — 

(1)  It  is  possible  to  obtain  a  marked  mononuclear  increase  in  the  first 
drop  of  blood  from  the  ear  in  a  normal  case. 

(2)  The  kind  of  prick  has  no  influence,  as  Colonel  Groube  produced  this 
increase  by  either  the  slow  or  quick  method. 

The  experiment  also  brings  out  another  point — viz.,  that  though  Colonel 
Groube  produced  an  increase  in  the  first  drop  from  each  ear  when  using 
his  own  needle  in  the  first  round,  he  failed  to  produce  it  when  using  my 
needle  in  the  second  round,  and  I  also  failed  when  using  his  or  my  own  needle 
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Chart  III. 
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in  the  third  and  fourtli  rounds  respectively.  This  will  he  referred  to  later. 
Sufiice  it  to  say  here  that  in  a  further  series  of  experiments  on  normal  controls 
I  found  that,  irrespective  of  the  needle  used,  when  I  pricked  a  man's  ear 
without  it  having  heen  previously  pricked  by  Colonel  Groube,  I  could  produce 
a  mononuclear  increase  in  the  first  drop  as  often  as  he  could.  Exceptionally, 
when  the  first  drop  showed  a  marked  increase,  the  second  drop  also  showed  an 
increase,  but  much  less  than  the  first.  Thus  in  a  case  in  which  the  first  drop 
taken  was  a  very  small  one,  the  mononuclear  counts  were — first  drop,  28  per 
cent.  ;  second  drop,  15  per  cent.  ;  third  drop,  S  per  cent.  The  probable  ex- 
planation in  this  case  was  that,  the  first  drop  being  a  very  small  one,  part  of 
what  would  otherwise  have  formed  a  first  drop  of  ordinary  size,  remained  to 
take  part  in  the  second.  The  mononuclear  count  in  the  latter  was  thereby 
raised.  On  the  other  hand,  if  a  very  large  first  drop  had  been  taken  its  mono- 
nuclear count  would  probably  have  been  lowered  by  partial  dilution  with 
the  second.  For  comparative  counts  in  all  subsequent  experiments  the 
first  and  third,  rather  than  the  first  and  second  drops,  have  therefore 
been   taken,  and  the  first  drops  have  never  been  allowed  to  become  large. 

Chart  IV  shows  an  experiment  to  compare  the  counts  in  the  first  and 
third  drops  from  a  single  puncture  from  each  of  the  four  places  usually 
chosen  for  obtaining  blood  drops — viz. :  (l)  Lobe  of  ear,  (2)  border  of 
ear,  (3)  base  of  finger  nail,  (4)  pulp  of  finger.  Blood  was  also  taken  from 
the  vein. 

The    first   six    cases   were    normal    men    who    had    never    had    malaria. 
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Nos.  VII  and  VIII  were  malarial  cases  with  parasites  in  the  blood  at 
the  time.  No.  IX  was  a  questionable  case.  The  round  of  punctures  was 
done  by  myself  on  each  man,  only  a  minute  or  two  elapsing  between  each 
part  punctured. 


Chart   IV 
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Taking  the  normal  cases  first,  the  important  points  brought  out  are  : — 

In  the  Case  of  the  Ear. — (l)  Whether  the  blood  is   taken  from  the  lobe  or 

border,  if  the  large  mononuclears  are  raised  at  all  they  are  up  in  the  first  drop 

but  not  in  the  third. 

(2)  The  degree  of  mononuclear  increase  varies  not  only  in  the  first  drop 
taken  from  different  people,  but  may  also  vary  from  difi'erent  parts  (lobe 
or  border)  of  the  same  ear.  Sometimes  the  mononuclear  count  is  normal 
in  the  lobe  and  well  up  in  the  border,  and  vice  versa.  See  Cases  III,  IV, 
and  VI. 

(3)  There  may  be  no  mononuclear  increase  in  the  first  drops  from  either 
lobe  or  border  of  the  ear  {see  Case  V).  This  case  also  exemplifies  another 
point — viz.,  that  the  same  man  may  show  an  increase  at  one  time  and  not  at 
another.  Case  I  and  Case  V  happen  to  be  the  same  man,  on  whom  a  complete 
round  of  punctures  was  performed  on  different  days. 

In  the  Case  of  the  Finger. — (1)  Whether  the  blood  is  taken  from  the  base 
of  the  nail  or  pulp  of  the  finger,  the  large  mononuclears  are  not  raised  in  either 
the  first  or  third  drops. 
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(2)  The  counts  from  the  first  and  third  drops  correspond  not  only  with  each 
other,  but  also  with  counts  from  the  third  drops  taken  from  the  ear. 

In  the  Case  of  the  Vein. — (1)  The  count  corresponds  with  any  drops  from 
the  finger  and  with  the  third  drops  from  the  ear. 

Bearing  on  these  results,  it  may  be  mentioned  here  as  a  point  of  interest 
that  Sir  Eonald  Eoss  had  been  in  the  habit  of  pricking  the  finger  in  the  case 
of  his  private  patients,  whereas  for  pensioners  at  the  clinic  he  always  used  the 
ear.  In  each  case  he  took  the  first  dx'op.  It  became  apparent  in  the  light  of 
these  experiments  why  it  was  that  the  large  mononuclear  counts  in  the  two 
sets  of  cases  were  so  different. 

Now  compare  these  results  from  the  six  normal  cases  with  the  two  definite 
malarial  cases  (VII  and  VIII)  and  the  questionable  case  (IX).  Case  VII  was 
heavily  infected  at  the  time  wath  Plasmodiuvi  vivax.  Late  amoeboid  forms  and 
schizonts  were  present.  The  third  drops  from  the  lobe  and  border  of  the  ear, 
the  first  and  third  drops  from  the  finger,  and  the  venous  blood  all  showed  a 
large  mononuclear  count  of  approximately  20  per  cent. 

This  represents  a  true  picture. 

There  is  a  true  increase  of  these  cells  in  the  circulating  blood.  In  the  case, 
however,  of  the  first  drops  from  the  lobe  and  border  of  the  ear  there  has  been 
superadded  to  this  true  increase  a  false  one,  the  counts  being  raised  to  28  per 
cent,  and  37  per  cent,  respectively. 

Case  VIII  was  very  scantily  infected  at  the  time,  only  an  occasional 
early  amceboid  form  being  found.  The  third  drops  from  the  lobe  and  border 
of  the  ear,  the  first  and  third  drops  from  the  finger,  and  the  venous  blood  all 
showed  a  normal  mononuclear  count  of  approximately  9  per  cent.,  which  repre- 
sents the  true  picture.  The  false  picture  is  shown  in  the  first  drops  from  the 
lobe  and  border  of  the  ear  in  which  the  counts  have  been  raised  to  32  per  cent, 
and  31  per  cent,  respectively. 

Case  IX  resembles  Case  VII  in  that  it  shows  a  true  mononuclear  increase 
all  the  way  through,  with  a  superadded  false  increase  in  the  first  drop  from  the 
border  of  the  ear. 

No  parasites  could  be  found,  but  the  patient  gave  a  history  of  having 
contracted  malaria  in  1918  with  subsequent  relapses.  His  spleen  was  palpable, 
and  he  was  slightly  anaemic.  He  stated  he  had  had  a  relapse,  which  had 
confined  him  to  bed,  and  which  had  ended  three  days  previous  to  attending  the 
clinic,  when  the  blood  films  were  taken. 

This  is  the  sort  of  case  in  which  there  is  a  history  of  a  very  recent  relapse, 
when  a  reliable  count  may  help  in  the  diagnosis,  a  high  mononuclear  count 
being  evidence  in  support  of  malaria,  a  low  one  not  helping  one  way  or  the 
other. 

The  Number  of  Large  Mononuclears  per  cubic  inillimetre. — A  false  picture, 
when  it  occurs,  is  not  confined  to  the  percentage  leucocyte  count.  When  there 
is  a  percentage  increase  in  the  large  mononuclears  in  the  first  drop  from  the 
ear,  but  not  in  the  third,  there  is  also  in  the  former  an  absolute  increase  of 
these  cells.  The  normal  number  of  large  mononuclears  per  cubic  millimetre  is 
450-750.  They  may  be  increased  to  as  many  as  6,000  per  cubic  millimetre  in 
the  first  drop. 

The  Total  Leucocyte  Count. — This  may  be  considerably  raised  in  the  first 
drop  of  blood  taken  from  the  ear.  Occasionally  it  has  reached  as  high  as 
20,000  per  cubic  millimetre,  when  the  total  leucocytes  in  the  third  drop  were 
less  than  10,000.  The  importance  of  this  fact  cannot  be  exaggerated.  It 
will  form  the  subject  of  a  later  paper. 
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Theories  as  to  the  Causation  of  the  Phenomena  observed. — These  facts  being 
established  their  explanation  became  a  matter  for  investigation.  The  questions- 
which  presented  themselves  were  : — 

(1)  What  could  be  the  cause  of  the  sudden  increase  of  these  large  mono- 
nuclears, and  where  could  they  come  from  ? 

(2)  Why,  when  an  increase  occurs,  does  it  do  so  in  the  first  drop  of  normal 
size  from  the  ear,  and  not  in  the  subsequent  ones  ? 

(3)  Why  should  it  vary  so  much  in  degree,  and  sometimes  be  absent  even 
in  the  first  drop  ? 

(4)  Why  should  the  finger  behave  differently  to  the  ear  ? 

The  possibility  of  the  phenomena  being  in  the  nature  of  a  reaction  was 
first  considered.  It  was  just  conceivable  that  the  large  mononuclears,  called 
by  Metchnikott'  "macrophages"  because  their  chief  function  is  to  take  uj> 
certain  foreign  bodies,  might  be  attracted  to  the  point  of  stimulation.  But  the 
lightning  rapidity  of  the  reaction,  the  fact  that  it  sometimes  occurred  and 
sometimes  failed  when  the  same  ear  was  pricked,  and  that  it  did  not  occur  at 
all  when  the  finger  was  pricked,  rendered  this  theory  untenable. 

Everything  therefore  pointed  to  the  phenomenon  being  due  to  the  tapping 
of  a  concentrated  source  of  supply  of  these  cells.  The  only  two  sources  of 
supply  could  be  : — 

(1)  The  lymph  spaces  and  capillaries. 

(2)  The  blood  stream. 

The  Lijmjjh  as  a  Source  of  Supply. — Gulland  and  Goodall'  state  that  it  is 
well  known  that  these  large  mononuclear  cells  are  to  be  found  in  abundance 
in  the  main  lymphatic  ducts.  Might  they  not  also  therefore  be  present  in 
considerable  numbers  in  the  smaller  lymph  ramifications,  and  might  not  the 
loose  tissues  of  tlie  ear  be  richer  in  lymph  spaces  than  the  dense  tissues- 
of  the  finger  ? 

According  to  this  theory,  whether  a  large  or  small  number  of  large 
mononuclears  appeared  in  the  first  drop  of  blood  would  depend  on  whether 
a  large  or  small  source  of  supply  was  tapped.  It  was  thought  that  these  cells 
might  be  poured  into  the  line  of  puncture  from  the  ruptured  lymph  spaces 
and  lymph  capillaries,  and  be  carried  along  with  the  first  drop  of  blood,  the 
subsequent  drops  being  free  from  them.  If  this  was  so,  then  squeezing  the  ear 
to  express  the  drops  should  increase  their  number.  But  this  was  not  found  to 
be  the  case.  Some  of  the  highest  counts  occurred  in  the  first  drops  whicli 
exuded  without  any  pressure  being  applied,  and  often  when  hard  squeezing 
was  resorted  to  the  counts  were  not  up  at  all.  It  was  never  found  possible  by 
squeezing  to  increase  their  number  in  the  later  drops.  Moreover  in  other 
parts  of  the  body  where  the  tissues  are  more  loose  than  in  the  finger  the 
first  drops  of  blood  failed  to  show  an  increase  in  these  cells  over  the 
subsequent  drops. 

When  it  is  possible  to  get  a  sample  of  tissue  fluid  this  is  found  to  be  ricli 
in  lymphocytes,  but  not  in  large  mononuclears.  The  fluid  is  most  easily 
obtained  by  making  a  shallow  puncture  on  the  tip  of  the  nose  and  squeezing 
hard.  It  is  generally  blood  stained  but  may  be  obtained  as  a  clear  yellow 
liquid  almost  free  from  blood.  It  is  less  easily  obtained  by  slightly  puncturing 
the  base  of  the  nail  with  the  terminal  phalanx  extended,  and  then  pressing 
hard  round  the  point  of  puncture.  Admixture  of  this  fluid  with  the  blood 
raises  the  lymphocyte,  but  not  the  large  mononuclear  count  in  the  blood  film. 

^  Gnlliuid  and  Goodall,  "  The  Blood." 
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The  Blood  as  a  Source  of  Supply. — Reference  has  been  made  before  to 
the  curious  fact  shown  in  Chart  III  that  after  Colonel  Groube  had  pricked  the 
lobe  of  each  ear  once,  and  obtained  a  high  mononuclear  count  in  the  first  drop 
from  each  puncture,  but  not  in  the  second  and  third  drops,  when  in  a  second 
round  he  again  punctured  the  lobes  he  failed  to  get  this  increase,  and  so 
did  I  in  the  third  and  fourth  rounds. 

This  "  second-round  phenomenon "  was  observed  in  a  further  series  of 
experiments,  and  though  the  mononuclear  counts  in  the  first  drops  of  the 
second  round  were  sometimes  raised,  they  were  always  lower  than  in  the  first 
round.  It  could  not  be  supposed  that  one  puncture  had  drained  the  mono- 
nuclears away  from  the  region  of  the  second.  What  had  intervened  then 
between  these  two  punctures,  apart  from  the  loss  of  three  drops  of  blood, 
which  might  account  for  the  different  results? 

The  ear  had  been  grasped,  and  more  or  less  pressure  employed  to  express 
these  three  drops.  Colonel  Groube  always  grasped  the  lobe  firmly  and  wiped 
it  clean  between  each  drop  of  blood  with  dry  cotton  wool. 

Could  the  explanation  lie  in  the  increased  blood  circulation  set  up  in  the 
lobe  of  the  ear  by  these  manipulations  ? 

Gruner,  in  speaking  of  the  birth  of  the  large  mononuclears,  says  :  "  Granted 
that  the  majority  of  these  cells  come  from  the  pulpar  tissues,  there  are  no  laws 
apparent  determining  how  many  or  which  individuals  shall  be  swept  from 
their  nesting  places  at  any  given  time.  It  must,  however,  be  assumed  that 
their  natural  habitat  is  in  the  capillary  recesses  where  the  stream  is  slow."^ 
Now  the  circulation  in  the  ear  is  not  subjected  to  muscular  contractions.  In 
this  respect  and  in  its  immobility,  the  ear,  as  forming  part  of  the  body  surface, 
is  unique.  The  blood  stream,  therefore,  would  often  be  likely  to  be  slow  and 
the  large  mononuclears  to  stagnate  in  the  capillaries  in  this  situation,  to  be 
washed  on  only  if  the  circulation  happened  from  some  reason  or  other,  local 
or  general,  to  be  increased. 

Charts  V  to  VIII  show  experiments  on  healthy  controls  to  test  this.  For 
brevity's  sake  only  two  cases  are  shown  in  each  chart,  and,  to  show  clearly 
the  influences  on  the  large  mononuclear  count  of  the  various  attempts  to  affect 
the  circulation  in  the  ear,  only  those  cases  in  which  there  was  a  fairly  marked 
increase  of  mononuclears  in  the  first  drop  from  the  initial  puncture  have  been 
chosen.     There  were  no  contrary  results  in  the  many  others  examined. 

Chart  V  represents  an  experiment  to  see  if  the  first  drop  from  a  second 
puncture  would  have  its  large  mononuclear  count  unaffected  when  the  lobe 
of  the  ear  is  not  grasped,  but  just  supported  on  the  finger  during  the  initial 
puncture,  and  the  first  drop  of  blood  allowed  to  exude  without  any  pressure 
which  might  stimulate  the  local  circulation.  In  other  words,  can  the 
"second-round  phenomenon"  be  prevented? 

The  experiment  shows  that,  with  this  precaution,  the  count  in  the  first 
drop  from  the  second  puncture  is  practically  unaffected. 

Charts  VI  and  VII  are  experiments  to  test  the  effect  on  the  large 
mononuclear  count  of  changes  in  the  circulation  of  the  ear  set  up  by  local 
influences. 

These  two  experiments  show  that  massage,  by  increasing  the  local 
circulation,  lowers  a  fictitiously  high  mononuclear  count  to  normal.  Similar 
experiments  were  carried  out  in  which  flicking  was  employed  to  increase  the 
local  circulation   instead   of    massage.      The  ear  was  repeatedly   and  rapidly 

1  Gruner,  O.  C,  "  The  Biology  of  the  Blood  Cells." 
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flicked  from  behind  with  the  hand.     This  was  done  to  meet  any  objection  that 

massage,  in   addition  to   increasing  the  blood  flow,  might  also  disperse  any 

collection  of  large  mononuclears  which  had  gathered  in  the  lymph  spaces. 

The  results  of  these  experiments  were  identical  with  those  when  massage 

was  used. 

Chart  V. 

Large  Mononuclear  Counts  on  the  same  Lobe. 

(Care  was  taken  that  no  pressure  was  applied  which  might  increase  the  circulation 
when  taking  the  first  drops  from  the  first  prick.) 
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Chart  VI. 
Large  Mononuclear  Counts  on  the  same  Lohe  j^ricked  before  and  after  Massage. 


Case 


Percentage  of  large  mononuelear.s  in  right  lobe 


Pricked  before  massage 
Drop  I 


Pricked  after  massage 
Drop  I  Drop  III 
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Chart  VII. 


Large  Monanuclear  Counts  07i  different  Lobes.     Eight  Lobe  not  massaged  before 
pricking.     Left  Lobe  massaged  before  pricking. 
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Drop  I  Drop  III 


Left  lobe  massaged  before  pricking 
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Chart  VIII  is  an  experiment  to  test  tlie  influence  on  the  large  mononuclear 
count  in  the  ear  of  a  sudden  increase  in  the  general  circulation  due  to  exercise. 
The  exercise  employed  was  holding  the  hands  above  the  head,  and  then 
bending  down  to  touch  the  toes  eight  times. 

0— Tr  2 
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Chart  VIII. 

Large  Monojiuclear  Counts  on  the  same  Lobe,  pricked  before  and  after  taking  Exercise. 

(Care  was  taken  that  no  pressiu-e  was  appUed  which  might  increase  the  circulation 
when  taking  the  first  drop  befoi'e  exercise.) 


Case 


Percentage  of  large  mononuclears  in  right  lobe 


Pricked  before  exercise 
Drop  I 


Pricked  after  exercise 
Drop  I  Drop  III 
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The  experiment  shows  that  a  fictitiously  high  mononuclear  count  in  the 
ear  is  lowered  to  normal  by  this  exercise.  Similar  experiments  were  carried 
out  using  different  lobes,  the  right  being  pricked  before  and  the  left  after 
exercise.     The  results  were  the  same  as  when  the  one  lobe  was  used. 

Charts  IX  and  X  are  experiments  to  test  the  effect  on  the  large  mono- 
nuclear count  in  the  ear  of  heat  and  cold  respectively. 

Chart  IX. 

Large  Mononuclear  Counts  on  tlie  same  Lobe  to  test  the  effect  of  Heat. 

(Care  was  taken  that  no  pressure  was  applied  wliich  might  increase  the  circulation 
when  taking  the  iirst  drop  before  tlie  hot  application.) 
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Heat  was  applied  for  ten  minutes  by  means  of  a  rubber  hot  water  bottle. 
The  experiment  shows  that  heat,  by  increasing  the  local  circulation,  disperses 
a  large  mononuclear  concentration. 

Chart  X. 

Large  Mononuclear  Counts  on  the  same  Lobe  to  test  the  effect  of  Cold. 

(Care  was  taken  that  no  pressure  was  applied  which  might  increase  the  circulation 
when  taking  the  first  di"op  before  the  cold  application.) 

Percentage  of  large  mononuclears  in  right  lobe 
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Cold  was  applied  for  ten  minutes  by  means  of  a  lump  of  ice  enclosed  in  a 
towel.  The  experiment  shows  that  the  application  of  cold  for  this  length 
of  time  does  not  lower  or  raise  the  mononuclear  count.  It  is  quite  possible, 
though,  that  a  prolonged  exposure  of  the  ears  to  cold,  as  in  an  east  wind,  might, 
by  slowing  the  local  circulation,  cause  the  mononuclears  to  stagnate  in  the  ear 
capillaries,  and  so  raise  the  count.  These  would  then  be  washed  on  if  a  brisk 
reaction  set  in,  such  as,  for  example,  on  entering  a  warm  room,  and  the  count 
would  then  be  lowered.  This  reaction  effect  after  applying  ice,  and  then 
waiting  for  ten  minutes,  was  proved  by  experiment. 

Similar  experiments  were  carried  out,  using  different  lobes,  the  right  being 
pricked  before  the  application  of  heat  or  cold  as  the  case  might  be,  and  the  left 
after  the  application. 

TJie  Effect  of  apphjing  Ether  to  the  Ear  before  Puncture. — It  is  sometimes 
advised  that  ether  should  not  be  used  for  cleaning  the  ear  for  fear  of  causing 
leucocyte  attraction.  Experiments  on  similar  lines  to  the  above  showed  that 
when  applied  without  rubbing,  it  had  no  effect  on  the  differential  leucocyte 
count,  and  when  the  skin  was  well  rubbed  with  it  the  circulation  was  increased, 
and  a  reliable  sample  of  blood  thereby  obtained. 

These  experiments  prove  then  that  the  circulatory  theory  is  the  correct  one. 
If  the  circulation  is  slow  then  the  large  mononuclears  tend  to  stagnate  and 
cling  to  the  capillary  walls.  The  first  drop  of  blood  which  exudes  after 
puncture  carries  these  cells  with  it.  They  come  from  the  capillaries  which  are 
tapped  and  which  are  then  refilled  by  blood  from  the  arterioles.  Hence  the 
second  drop  is  generally  normal,  but  the  third  or  subsequent  drop  is  the  most 
reliable.  On  the  other  hand  if  the  circulation  in  the  ear  is  rendered  brisk, 
either  intentionally  or  unintentionally,  by  rubbing,  massage,  exercise,  or  heat, 
then  these  large  mononuclears  are  washed  into  the  general  circulation,  and 
the  first  drop  of  blood  is  then  reliable.  It  is  probable  that  the  circulation  in 
the  ears  of  some  people  is  normally  more  brisk  than  in  others. 

In  the  case  of  the  finger  the  circulation  is  kept  going  by  muscular  move- 
ments, hence  the  first  drop  of  blood  like  the  subsequent  drops  is  reliable. 

Now  it  is  occasionally  mentioned  in  text-books,  generally  in  connexion 
with  total  red  and  white  counts,  that  the  first  drop  of  blood,  whether  from  the 
ear  or  finger,  should  be  discarded.  As  a  rule  no  reason  is  given  for  this  advice, 
or  if  one  is  given,  it  is  "  for  fear  of  possible  contamination  from  the  skin." 
This  is  not  worth  consideration.  It  is  only  natural,  therefore,  that  many  have 
paid  no  attention  to  it,  and  have  used  the  first  drop.  Now,  however,  that  it 
has  been  shown  how  great  an  error  viaij  be  introduced  in  the  case  of  blood 
taken  from  the  ear  but  not  from  the  finger,  the  importance  of  discarding  the 
first  two  drops  of  blood  from  the  former  situation  cannot  be  exaggerated. 
It  is  because  this  has  not  hitherto  been  recognized,  and  because  blood  has 
sometimes  been  taken  from  the  ear  and  sometimes  from  the  finger  that  such 
discordant  results  have  been  obtained,  and  opinions  as  to  the  value  of  the 
large  mononuclear  leucocyte  count  as  an  aid  to  the  diagnosis  of  malaria  are  so 
much  at  variance. 

It  must  also  be  answerable  for  many  cases  wrongly  diagnosed  as  malaria, 
and  for  many  in  which  the  disease  has  really  died  out,  but  which,  owing  to  an 
erroneous  count,  are  still  being  treated  as  cases  of  latent  malaria. 
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Conclusions. 

(1)  A  gross  error  may  be  introduced  in  the  differential  leucocyte  count  if 
the  first  drop  of  blood  is  used  from  the  ear.  Much  less  frequently  this  applies 
to  the  second  drop. 

(2)  The  error  is  due  to  a  concentration  of  the  large  mononuclear  leucocytes 
in  the  ear  capillaries.  When  this  concentration  is  tapped  by  puncture,  the 
excess  appears  in  the  first  drop  of  blood,  less  frequently  in  the  second,  but  not 
in  the  third. 

(3)  The  concentration  itself  is  due  to  the  slowing  down  of  the  blood  stream 
in  this  situation.  The  ear,  owing  to  its  immobility,  the  absence  of  muscular 
contraction,  and  probaijly  to  its  exposed  position  to  cold,  is  peculiarly  liable  to 
have  its  circulation  retarded. 

(4)  When  on  the  other  hand  its  circulation  is  rendered  brisk,  either 
intentionally  or  unintentionally  by  rubbing,  massage,  exercise,  or  heat,  this 
concentration  of  large  mononuclears  does  not  take  place,  and  the  first  and 
second  drops  are  then  reliable  samples  of  the  blood  in  the  general  circulation. 

(5)  These  local  variations  in  the  circulation  explain  the  different  mono- 
nuclear counts  obtained  at  different  times  from  the  same  ear,  when  these 
drops  are  used. 

(6)  The  total  leucocyte  count  may  also  be  raised  in  the  first,  and  to  a  less 
extent  in  the  second  drop,  when  it  is  normal  in  the  third. 

(7)  When  taking  blood  from  the  ear  for  either  a  differential  or  total 
leucocyte  count,  it  is  therefore  advised  that  the  ear  should  be  rubbed  or 
massaged  before  puncture,  and  no  drop  earlier  than  the  third  used. 

(8)  These  remarks  do  not  apply  to  blood  taken  from  the  finger  which  is 
always  reliable  whether  the  finger  is  rubbed  or  not,  and  whichever  drop 
is  taken,  provided  excessive  squeezing  is  avoided  as  this  expresses  tissue  fluid. 
Admixture  of  this  fluid  with  blood  raises  the  lymphocyte,  but  not  the  large 
mononuclear  count. 

(9)  Errors  in  the  large  mononuclear  count  due  to  taking  the  first  or  second 
drop  from  the  ear  have  led  to  many  cases  being  diagnosed  as  malaria  in  those 
who  are  not  suffering  from  this  disease. 

I  wish  to  express  my  thanks  to  Sir  Eonald  Ross,  Dr.  Broughton-Alcock, 
and  Colonel  G.  P.  T.  Groube,  for  the  interest  they  have  taken  in  the  work,  and 
to  my  laboratory  assistant,  Mr.  T.  Harrison,  for  his  valuable  practical  help. 


DISCUSSION. 

Sir  RoXALD  Ross  remarked  that  in  drawing  specimens  of  blood  his  custom  had 
been  to  prick  the  finger  at  the  back  of  the  nail,  imtil  he  started  at  the  clinic,  and  he 
then  commenced  to  prick  the  ear.  He  had  not  troubled  to  wipe  off  the  first  drop. 
He  thought  the  observations  of  Dr.  Lucey  might  be  used  clinically ;  they  might  give 
valuable  evidence  of  the  rapidity  of  the  circulation  in  certain  cases,  and  personal 
variation  in  this  respect  could  be  studied  by  means  of  it.  People  with  a  large 
mononuclear  count  might  have  a  slower  circulation  than  others.  With  regard  to  the 
test,  he  had  not  done  original  work  on  this  subject  for  the  last  twenty  years,  but 
he  did  not  consider  it  of  much  value.  The  subject  of  large  mononuclears  was 
another  question.  Dr.  David  .Thomson  made,  with  himself,  manj'  years  ago,  careful 
exammations  on  total  mononucleai-  counts,  and  Dr.  Thomson's  work  was  so  careful 
that  he  (Sir  Ronald)  would  accept  his  statements  that  there  was  a  total  increase  of 
mononuclears  in  sleepmg  sickness  and  in  malaria  ;  he  believed  those  were  the  only 
pai-asitic  diseases  Dr.  David  Thomson  dealt  with,  not  bacillary  infections  in  which  there 
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was  a  comparative  increase  in  polymorphonuclears.  The  total  mmiber  of  cases  of 
malaria  in  the  Army  in  Salonica  alone  was  about  150,000,  and  a  comparison  of 
that  number  with  the  82,000  mentioned  that  night  by  Dr.  Price,  showed  that  a 
natui-al  decrease  in  the  number  infected  was  going  on,  because  he  thought  it  likely 
that  every  pensioner  who  felt  he  had  any  excuse  for  thinking  he  had  got  malaria  would 
have  applied  for  a  sum  of  money  in  respect  of  it. 

Professor  WARRINGTON  YORKE  (Liverpool)  said  that  in  his  city  thi-ee  or  four  years 
ago  thej'  had  investigated  this  question,  namely,  that  of  the  differential  leucocyte  coimt, 
at  considerable  length,  when  nearly  a  million  leucocytes  were  counted.  To  a  certain 
extent,  he  could  confirm  what  Dr.  Lucey  had  said  now  as  to  the  increase  of  mono- 
nuclears in  the  first  di-op  of  blood  drawn  from  the  ear.  But  he  did  not  think  that 
was  always  so.  He  and  his  co-workers  found,  however,  there  was  a  more  fmida- 
mental  difficulty  than  that,  namely,  was  it  possible  to  perform,  with  any  degi'ee  of 
constancy,  a  differential  leucocyte  count  on  any  person,  nonaial  or  otherwise  ?  In 
other  words,  if  two  persons  made  a  differential  count  of  the  same  individual,  or  if 
one  person  made  two  counts  from  the  same  individual,  would  the  results  agree  with 
each  other,  within-  reasonable  limits  '?  It  was  a  vei-y  important  matter.  The  differ- 
ences in  that  respect  they  found  were  very  marked  and  for  simphcity's  sake  they 
soon  gave  up  attempts  at  classing  leucocytes  into  their  sub-gi-oups,  and  dii-ected 
their  attention,  rather,  to  considering  mononuclears,  including  leucocytes,  as  a  whole, 
and  polymorphonuclears.  An  epitome  of  this  work  was  published  some  time  ago  in 
the  "  Annals  of  Tropical  Medicine  and  Parasitology,"  under  the  title  "  Have  Differ- 
ential Leucocj-te  Counts  any  Value?"  They  concluded  that,  as  done  at  present, 
differential  leucocyte  counts  had  no  value  ;  they  found  that  if  two  people  counted 
the  same  film,  or  even  if  one  person  counted  different  parts  of  the  same  film,  remark- 
ably different  results  were  obtained,  the  mononuclear  percentage  varying  as  much  as 
20  to  30  per  cent.  The  distribution  of  the  leucocytes  over  a  film  showed  a  wide 
variation.  Usuallj'  the  mononuclears  were  most  numerous  in  the  centre,  and  the  poly- 
morphonuclears near  the  extreme  end  or  edge.  The  edge  count  gave  the  figm-e 
which  approximated  most  closely  to  that  of  the  whole  film.  But  if  two  persons  even 
confined  then-  attention  to  the  edges,  then  results  often  differed  by  as  much  as  12 
per  cent.  Before  hoping  to  proceed  further,  such  differences  had  to  be  explained. 
It  was  evident  that  the  distribution  of  leucocytes  in  a  film,  or  even  in  definite  areas  of 
the  film  ( edge  area) ,  was  very  iiTegular,  and  consequently  whilst  one  person  might  strike 
a  bit  which  was  rich  in  mononuclears,  another  might  encoimter  an  area  poor  in  them. 
Differential  leucocj-te  counts,  therefore,  apart  from  eosinophilia,  they  regarded  as  useless 
at  the  present  stage  of  the  research.  There  was  only  one  way  of  diagnosing  malaria, 
and  that  was,  by  finding  the  parasite.  The  term  "  latent  malaria  "  had  been  used 
on  the  present  occasion,  and  he  thought  it  should  be  clearly  defined,  and  that  opinion 
should  be  crystallized  in  regard  to  it.  Dr.  Alcock  mentioned  an  enlarged  spleen  as  a 
clinical  sign  of  latent  malaria,  but  was  an  enlarged  spleen  in  a  man  wdio  had  had 
malaria  a  sign  that  he  still  had  the  disease  in  a  latent  form  ?  It  might  mean  that 
such  a  man  had  had  malaria,  but  he  understood  "  latent  malaria  "  to  mean  tha,t  he  still 
had  malaria  parasites  in  his  blood  or  body.  Certainly  the  great  majority  of  simple 
tertian  cases  would  relapse  in  a  month  if  left  without  quinine.  With  the  pensioners 
the  proper  course  was  to  stop  their  quinine,  paying  no  attention  for  a  period  to  their 
reports  of  ague  and  rigors,  and  then  to  examine  the  blood.  Doubtless  many  pensioners 
were  suffering  from  the  after  effects'of  malaria,  but  he  did  not  know  that  qiiinine  would 
benefit  them  if  their  infection  had  already  died  out,  and,  consequently,  there 
appeared  to  him  no  justification  for  continviing  to  pom-  quinine  into  patients 
in  whom  a  definite  microscopical  diagnosis  that  they  were  still  infected  was 
not  made. 

Professor  SIMPSON  (speaking  as  President  of  the  Boyal  Society  of  Tropical 
Medicme)  in  response  to  the  President's  invitation,  said  that  he  had  no  intention  of 
speaking  when  he  came,  but  he  would  like  to  take  the  opportunity  of  congratulating 
Sir  Leonard  on  his  attainment  to  the  presidency  of  this  Section,  which  men  engaged 
in    tropical    disease    work    would  take  to  be  a  recognition  of  the   splendid  work  Sir 
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Leonard  had  done  in  this  field,  of  which  he  woiald  specially  mention  his  researches 
into  cholera,  leprosy  and  tubei-culosis.  As  he  had  not  had  experience  of  recent  refined 
microscopical  examinations  of  the  blood  he  did  not  feel  in  a  position  to  criticize  the 
two  papers  which  had  been  read,  but,  having  visited  the  laboratories  in  which  the 
authors  worked,  he  was  able  to  pay  a  tribute  to  the  excellence  of  the  efforts  they  were 
putting  forward  ;  he  had  been  much  impressed  by  all  he  saw  there.  The  clinical  work 
was  thoroughly  done,  it  w-as  supplemented  by  careful  laboratory  work,  and  the 
results  were  recorded  in  such  a  way  that  he  was  not  surprised  to  see  the  outcome  pre- 
sented in  the  elaborate  and  valuable  tables  which  had  been  distributed.  The  wealth 
of  material  so  well  being  used  would  inevitably  result  in  much  good  to  the 
patients.  Probably  other  centres  in  the  country  were  doing  similar  work,  but  in 
any  case  this  work   was  a  fine  example  of  what  could  be  achieved. 

Dr.  Arthur  Powell  was  greatly  interested  in  Dr.  Lucey's  facts,  whatever  might 
be  their  explanation.  He  could  not  agree  with  Professor  Yorke  to  "  scrap  "  the  leucocyte 
count  as  a  useless  diagnostic  factor.  Conditions  in  the  Ministry  of  Pensions  were  very 
different  to  those  found  in  the  tropics.  In  India  when  the  parasites  could  not  be  found 
an  every-day  difficulty  was  to  distinguish  malaria  from  tuberculosis,  the  enteric  group, 
■or  seven-day  fever.  It  was  a  remarkable  fact  that  in  perhaps  the  majority  of  Indian 
cases  of  tuberculosis,  the  first  symptom  was  fever,  long  before  cough  set  in,  and  before 
any  physical  signs  could  be  found  in  the  lungs.  In  such  cases  he  and  many  others  had 
found  the  leucocj^te  count  very  helpful.  His  observations  were  on  in-patients,  many 
soldiers  and  policemen,  whose  after-history  was  followed  up,  and  who  were  compelled  to 
remain  in  hospital  while  ill.  In  the  majority  of  cases  among  pensioners  at  the  Chelsea 
cUnic  the  sole  eA'idence  that  a  malarial  infection  persisted  was  the  interested  statement 
of  the  patient.  In  scarcely  a  quarter  of  them  was  there  splenic  enlargement  or  any 
physical  evidence  of  malaria.  In  less  than  800  of  Dr.  Alcock's  28,000  cases  was  the 
diagnosis  confirmed  by  the  finding  of  parasites.  In  Dr.  Powell's  experience  the  large 
mononuclears  were  not  increased  on  first  infection,  but  a  few  days  after  the  onset  of 
fever,  when  diagnosis  might  present  difficulty,  there  was  generally  a  decided  increase. 
They  were  indebted  to  Dr.  Alcock  for  showing  the  condition  one  to  three  years  after 
infection  in  cases  who  had  undergone  prolonged  quinine  treatment.  He  agreed  with 
Professor  Yorke  as  to  the  importance  of  the  personal  equation  in  making  leucocyte 
counts.  If  films  were  sent  to  separate  observers  the  results  would  differ,  but  it  was 
fair  to  compare  with  one  another  the  counts  of  one  skilled  observer  with  his  own  fixed 
standard. 

Dr.  Gordon  Thomson  said  a  very  iiuportant  factor  in  these  examinations  was  the 
time  or  period  at  which  the  examination  of  the  blood  film  in  malaria  was  made.  Billet 
pointed  out,  in  1908,  that  during  paroxysnas  of  the  fever  there  was  leucopaenia.  Pro- 
fessor Andrewes  had  stated  that  during  a  paroxysm  of  any  fever,  such  as  pneumonia, 
leucopaenia  occurred.  Billet  said  that  the  curve  of  leucocytes  was  in  inverse  proportion 
to  the  temperature — i.e.,  when  in  malaria  the  temperature  was  high,  the  total  leucocyte 
count  was  low,  and  vice  versa ;  also  that  in  the  interval  between  the  paroxysms  the 
leucocyte  count  was  high.  David  Thomson,  in  Liverpool,  confirmed  Billet's  work  in 
1911.  In  the  two  papers  no  mention  was  made  as  to  when  the  films  were  examined. 
David  Thomson  pointed  out  that  the  variation  in  the  leucocytes  continued  after  the  fever 
had  disappeared,  that  rises  and  falls  persisted  even  when  the  patient  was  supposed  to 
be  cured,  and  that  these  variations  corresponded  with  the  periods  of  the  relapses  the 
patient  had  suffered.  In  order  to  get  an  exact  picture  of  what  was  taking  place  in  the 
blood,  it  was  necessary,  in  the  latent  cases,  to  take  a  blood  film  and  examine  it  every 
four  or  every  six  hours  for  three  days  or  so,  in  order  to  arrive  at  a  proper  percentage 
of  the  total  mononuclear  count ;  he  did  not  know  whether  that  had  been  done  by 
observers  at  the  Ministry  of  Pensions.  The  authors  had  made  valuable  observations  in 
a  large  number  of  cases  ;  Dr.  Lucey's  observations  on  the  blood  drawn  from  the  ear 
were  particularly  important ;  his  (Dr.  Thomson's)  own  practice  for  years  had  been  to 
take  the  blood  from  the  pulp  of  the  finger,  therefore  such  serious  mistakes  had  not 
occurred. 
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Dr.  H.  J.  B.  Fry  said  he  had  carried  out  at  the  laboratory  1,083  differential  counts 
during  1920.  Those  observations  were  not  of  any  appreciable  scientific  value,  because 
the  laboratory  had  only  just  been  started,  and  the  work  was  carried  out  under 
considerable  technical  disadvantages,  and  in  addition  the  counts  were  done  on  all 
slides  received,  witBout  reference  to  the  clinician,  to  the  source  of  the  blood,  or  to  the 
technique  of  taking  it.  In  these  1,083  cases  he  had  obtained  only  twenty-seven 
positive  films  containing  malaria  parasites,  these  being  all  Plasinodiuni  vivax. 
A  mononuclear  count  above  10  per  cent,  was  found  in  ten  cases,  and  below  10  per  cent, 
in  seventeen.  The  character  of  the  mononuclear  count  bore  no  apparent  relation  to  the 
stage  of  the  parasite  in  the  blood,  nor  to  the  period  elapsing  between  the  attack 
and  the  taking  of  the  film.  Nor  could  he  find  any  certain  evidence  as  to  increase  of  the 
mononuclear  count  in  relation  to  enlargement  of  spleen,  enlargement  of  hver,  anaemia, 
or  cardiac  insufficiency.  He  therefore  came  to  the  conclusion,  on  these  examinations, 
that  the  mononuclear  count  was  of  no  special  significance  for  the  diagnosis  of  malaria 
in  pensioners  in  this  country,  when  parasites  were  not  found  in  the  blood  films. 

Dr.  Basil  Price  pointed  out  that  the  total  assessments  on  account  of  malaria 
in  1920  were  80,000,  but  the  first  claims  made  during  1920  for  malaria  as  a 
pensionable  disability  was  52,480.  He  could  not  speak  fi-om  personal  work  as 
regards  the  mononuclear  count  question,  but  recently  he  had  had  the  opportunity 
of  comparing  the  opinions  of  sixty  medical  men  throughout  the  Kingdom  who  had 
carried  out  special  work  of  their  own,  and  had  long  experience  in  connexion  wdth 
tropical  subjects  ;  it  revealed  an  extraordinary  diversity  of  views  as  to  the  value  of  the 
count  of  mononuclears.  To  refer  to  all  of  them  would  take  too  long,  but  for  every 
statement  one  man  made,  another  seemed  to  hold  a  different  opinion.  That  was  very 
important  as  reveahng  fallacies  which  must  still  miderlie  technique  and  observation. 
From  the  point  of  view  of  the  State  and  its  expenditure,  this  question  was  a  very 
important  one.  because  the  generally  quoted  statement  that  a  relative  increase  in 
mononuclears  indicated  the  presence  of  latent  malaria  had  largely  influenced  Medical 
Boards  in  assessing  the  degree  of  disability  of  men  claiming  pensions  for  malaria 
contracted  on  service  ;  this  test  was  regarded  as  of  great  importance  in  the  absence  of 
finding  the  actual  parasites.  If  the  significance  of  a  relative  increased  mononuclear 
count  should  be  found  to  be  fallacious  as  regards  the  indication  of  malarial  infection, 
particularly  latent  malaria,  an  important  revision  of  opinions  must  ensue. 

Professor  LEONARD  S.  DUDGEON  stated  that  in  che  Winter  of  1916-17  the  Director 
of  Medical  Services  to  the  Balkan  Forces  attached  three  officers  to  him  for  special 
duty  in  the  Struma  Valley,  to  investigate  the  proportion  of  "malarial  carriers"  in 
the  fighting  forces  there.  Cases  were  taken  among  those  who  had  been  admitted 
to  hospital  or  who  had  reported  sick  from  any  cause.  The  majority  of  these  men  were 
taking  quinine  either  in  tabloid  form  5  gr.  daily,  or  10  gr.  three  times  weekly.  The 
examinations  were  made  during  the  winter  months  at  a  period  when  re -infection  would 
be  at  its  lowest  range  in  this  highly  infected  area.  Care  was  taken  to  prevent  over- 
lapping and  thus  to  avoid  recording  the  same  case  on  more  than  one  occasion.  Out  of 
this  grand  total  (2,836),  724  had  parasites  present  in  their  blood  at  the  time  of  the 
examination,  while  312  cases  had  15  per  cent,  or  over  of  large  hyalines,  and  111  showed 
pigmented  leucocytes,  the  vast  majority  of  which  would  be  large  hyalines.  No 
parasites  were  found  in  these  cases.  It  would  thus  be  seen  that  a  very  large  proportion 
of  these  cases  showed  a  very  great  increase  of  large  hyaline  cells.  In  1,053  cases  of 
probable  malaria  in  the  same  area,  1,010  gave  a  definite  history  of  malaria,  471  had 
had  two  or  more  relapses,  219  had  parasites  present  in  the  blood  at  the  time  of  the 
examination,  while  399  showed  an  increase  of  15  per  cent,  or  more  of  large  hyalines 
although  no  parasites  were  found.  In  the  records  of  the  pathological  department  of 
St.  Thomas's  Hospital  for  1919-20  there  was  no  case  apart  from  malaria  in  whicli  the 
large  hyalines  amounted  to  15  per  cent.,  and  only  1  per  cent,  of  cases  with  a  large 
hyaline  count  of  10  per  cent.  These  figures  were  in  striking  contrast  to  those  given  for 
malaria  in  the  wmter  season  in  the  Balkans.  He  personally  took  samples  of  blood 
generally  from  the  thumb  and  by  no  means  infrequently  from  a  vein.  He  remembered 
as  a  medical  student  that  the  teaching  in  the  physiological  department  was  to  avoid  the 
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first  drop  of  blood  from  the  ear  owing  to  an  apparent  increase  of  mononuclear  cells, 
but  in  practice  he  had  never  observed  a  definite  increase  of  large  hyaline  cells  in  the 
blood  fi'oni  the  ear  as  opposed  to  blood  obtained  from  other  parts  of  the  body. 

Dr.  Castellani  said  that  with  regard  to  the  differential  leucocyte  count  in  malaria. 
his  experience  he  could  briefly  indicate  as  follows  (he  referred  to  his  work  in  Ceylon)  : 
In  a  certain  nimiber  of  cases,  mononucleosis  was  absent ;  in  about  50  to  60  per  cent,  of 
the  cases  in  Ceylon  it  was  present,  but  in  a  degree  which  varied  greatly.  He  therefore 
considered  the  absence  of  mononucleosis  to  be  of  no  importance  whatever  in  the  process 
of  excluding  malaria.  The  presence  of  mononucleosis  he  was  incUned  to  regard  as 
one  of  the  minor  complementary  signs  which  occasionally  helped  in  the  diagnosis 
of  latent  malarial  infection. 

Dr.  Ernest  Black  remarked  that  Professor  Yoi"ke  said  that  nothing  was  proof 
of  a  case  being  one  of  malaria  except  the  jDresence  of  the  parasite  ;  but  he  seemed  to 
have  overlooked  the  fact  that  when  the  parasite  was  not  in  the  peripheral  blood  or  was 
too  scanty  to  be  detected,  the  presence  of  the  characteristic  pigmented  leucocj-tes 
established  the  diagnosis  of  malaria.  Another  speaker  described  the  pigment  as 
melanin.  The  pigment  in  the  leucocytes  was  derived  from  haemoglobin,  and  was 
hsemozoin,  which  was  not  melanin. 

Lieutenant-Colonel  WILKIXSOX  asked  the  authors  of  the  papers  if  they  had 
attempted  to  find  any  useful  sign  of  latent  malaria,  other  than  finding  the  parasite 
or  its  pigment,  as  their  work  would  seem  to  offer  exceptional  facilities  for  such  an 
investigation. 

Dr.  Christopherson  said  he  had  not  heard  mentioned  in  this  discussion  the  effect 
on  the  large  mononuclear  count  of  various  drugs  taken  by  the  patient.  Some  drugs 
seemed  to  him  to  influence  that  count,  certainly  some  drugs  increased  it,  and  perhaps 
some  had  the  effect  of  diminishing  it.  That  might  account  for  some  of  the  wide 
A'ariations  in  the  results.     He  referred  to  such  drugs  as  tartar  emetic. 

The  President  said  the  subject  had  interested  him  greatly  for  very  many  years, 
and  in  looking  back,  he  wondered  whether  the  results  achieved  had  been  commensurate 
with  the  expenditure  of  time  on  it.  The  discussion  had  not  thrown  very  much  light  on 
what  those  interested' in  tropical  diseases  most  wanted  to  know,  namely,  how  long  the 
large  mononuclear  increase  continued  in  a  patient  after  actual  fever  had  subsided.  He 
believed  the  general  idea  was,  that  if  a  patient  had  not  had  an  attack  for  a  week,  there 
would  be  a  reduction  of  this  increase.  But  during  recent  manifestations  of  the  disease 
there  was  no  doubt  about  the  value  of  an  increase  in  the  large  mononuclears.  His 
experience  was  that  particularly  in  the  benign  tertian  form — the  large  proportion  in  the 
Army  were  of  that  foi'm — this  count  was  most  useful.  ^^Tien  investigating  200  cases 
in  Calcutta  years  ago,  he  pointed  out  that  in  benign  tertian  cases  with  longer  intervals 
of  pyrexia  one  found  a  large  mononuclear  increase  more  frequently  than  in  the 
malignant  tertians,  as  in  the  intervals  between  attacks,  when  the  temperatm-e  had 
subsided,  a  large  mononuclear  increase  was  mostly  found.  When  examining  a  slide  of 
blood  for  malaria,  he  looked  first  at  the  edge  of  the  slide,  and  if  he  found  there  a  con- 
siderable number  of  large  mononuclears,  he  examined  further  for  the  malaria  ]3ai'asite. 
If,  howcA'er,  the  patient,  before  coming  into  hospital,  had  been  having  large  doses 
of  quinine  and  the  parasite  had  disappeared  from  view,  and  the  attack  had  been 
recent,  an  increase  in  large  mononuclears  was  of  great  diagnostic  value. 

Dr.  Broughton-Alcock  (in  reply)  quite  agreed  with  the  President  that  he  (the 
speaker)  had  not  been  able  to  cany  the  diagnosis  of  latent  malaria  nmch  further,  but 
he  had  asked  the  opinion  of  many  in  regard  to  diagnosis  of  malarial  pensioners  in  this 
country.  In  the  tx'opics  among  malarial  cases  there  was  marked  mononucleosis  in  the 
apyrexial  period  ;  but  when  coming  back  to  England,  in  the  case  of  pensioners  who  had 
malaria  one,  two,  three  years  ago,  one  was  faced  with  a  different  proposition,  and  he 
would  have  been  very  glad  if  this  meeting  had  afforded  him  confirmation  sr  refutation 
of  his  contention  in  regard  to  the  large  mononuclear  count. 
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He  agreed  with  Professor  Warrington  Yorke's  remarks  as  to  the  personal  equation 
and  the  differing  results  recorded  on  that  account.  When  one  speaker  referred  to  the 
large  mononuclear  cell,  and  another  to  the  large  hyaline  cell  or  macrophage,  &c.,  did 
both  refer  to  the  same  cell  ?  Was  not  the  idea  of  giving  one  name  to  these  large 
mononuclear  cells  worth  consideration '?  If  it  could  be  agreed  that  all  were  endothelial 
cells,  why  not  call  them  endothelial  leucocytes '?  Then  it  would  be  known  what  each 
worker  meant  and  they  would  be  classified  under  one  name,  and — another  point — any 
confusion  with  the  large  lymphocytes  would  be  avoided. 

With  regard  to  his  use  of  the  term  '"  latent  malaria,"  he  had  called  it  that  because 
he  presumed  these  people  had  had  malaria  and  might  have  the  parasite  in  the  body  at 
the  time  the  blood  film  was  sent  for  examination,  and  because  the  men  had  been 
examined  by  three  medical  men  on  a  Tropical  Board,  and  were  sent  to  the  tropical 
diseases  clinic  for  malarial  treatment.  In  latent  malaria  the  parasite  might  be  found 
in  the  blood.  Craig  found  in  a  series  of  examinations  21  per  cent,  out  of  1,267  positive 
findings  were  in  latent  cases.  And  with  regard  to  an  enlarged  spleen,  that  was 
generally  accepted  as  a  sign  of  latent  as  of  acute  malaria ;  it  was  difficult  for  him  to  say 
what  was  the  most  important  clinical  sign  of  the  latent  disease,  as  he  was  not  a 
chnician,  but  frorri  the  opinion  of  experienced  clinicians  he  had  been  associated  with, 
and  judging  from  what  he  had  himself  seen,  he  thought  it  an  important  cUnical 
sign.  Professor  Yorke's  idea  of  stopping  the  quinine  and  seeing  if  the  parasite 
could  be  found  in  the  blood  was,  he  feared,  one  which  would  be  difficult  of  api^lication. 

He  had  valued  the  visit  of  Professor  Simpson  to  the  Central  Laboratory  because  it 
gave  an  opportunity  to  ask  him  what  he  thought  of  the  work,  and  whether  he  could 
suggest  improvements.  He  hoped  members  of  the  Royal  Society  of  Tropical  Medicine 
would  come  to  see  the  Central  Laboratory  and  discuss  and  criticize  its  methods  and 
findings. 

Dr.  Powell  took  up  a  strong  attitude  in  support  of  the  diagnostic  value  of  mono- 
nucleosis, but  he  feared  that  gentleman  had  overlooked  what  he  (the  author)  had 
tried  to  bring  out  in  the  paper,  namely,  that  his  experience  in  the  Mediterranean 
Httoral  confirmed  Stephens  and  Christophers'  work  ;  we  were  not  dealing  with  cases 
in  sub-tropical  countries,  but  in  England,  in  which  the  meteorological  and  general 
climatological  conditions  were  very  different,  and  with  men  who  had  seen  war  service 
in  endemic  countries  and  had  now  returned  to  their  homes.  They  knew  the  average 
malarial  case  cleared  up  on  quinine  after  coming  to  England,  but  he  did  not  think 
the  same  could  be  said  of  cases  when  they  remained  in  endemic  areas.  He 
would  like  to  hear  from  Dr.  Powell  whether  he  had  proved  that  malaria  in  this 
country  gave  a  constant  mononucleosis,  such  as  Dr.  Powell  found  to  be  the  case  in 
India. 

Dr.  Gordon  Thomson  had  referred  to  his  brother's  work  and  modestly  kept  back 
remarks  as  to  his  own.  He  agreed  with  him  that  when  the  temx^erature  was  high  the 
mononuclear  count  was  low,  and  vice  versa,  and  that  had  been  stated  in  this  paper.  As 
to  the  period  when  the  blood  was  taken,  the  answer  was,  that  they  took  films  when  they 
could  get  them.  He  had  said  in  the  paper  that  where  no  time  was  stated  scientific 
importance  could  not  be  attached  to  the  figures   (as  in  Table  II). 

In  answer  to  Dr.  Dudgeon,  that  investigator  took  the  samples  of  blood  in  Salonica, 
and  although  it  was  in  the  winter,  was  it  not  very  soon  after  infection  "?  Also,  were 
they  not  under  Service  conditions  ?  Surely  there  A\as  a  very  distinct  difference 
between  the  conditions  of  those  men  in  an  endemic  area  and  of  those  who  had 
returned  some  time  ago  to  this  country.  [Professor  Dudgeon  :  Very  few  cleared  up 
in  the  Balkans.] 

Professor  Castellani  supported  the  importance  of  mononucleosis  in  high  percentage, 
but  maintained  it  was  a  complementary  sign.  Did  tiiis  apply  to  cases  at  home  ?  [Dr. 
Castellani  :  If  I  find  mononucleosis  in  cases  in  England,  I  think  it  is  in  favour  of 
malaria,  but  it  is  vei'y  seldom  I  do  find  it  here.]  That  did  not  help  materially  so  far  as 
pensioners  coming  for  examination  were  concerned.  If  such  a  man  had  not  got 
mononucleosis,  was  he  to  be  considered  in  any  other  manner  ?  Relative  mononucleosis 
they  in  the  Central  Laboratory  had  found  generally  persisted  until  about  the  sixth  or 
seventh  day  after  the  attack  and  treatment,  but  after  that  time  was  often  not  detected. 
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[Dr.  Castellaki  :  In  the  tropics  the  mononucleosis  persists  for  months.]  He 
would  be  glad  if  any  member  could  give  him  their  opinion  of  the  duration  of  the 
increase  in  cases  in  this  countiy.  With  regard  to  Dr.  Wilkinson's  question  as  to  any 
other  sign  indicating  malaria,  he  (the  speaker)  was  in  accord  with  Professor  Yorke, 
that  one  should  look  for  the  parasite,  but  thought  to  this  should  be  added  intracellular 
pigment,  and  if  one  of  those  was  not  found  there  was  no  unquestionable  laboratory  sign 
leading  to  a  diagnosis. 

In  answer  to  Dr.  Christopherson,  it  was  agreed  that  quinine  had  a  leucocytic  action, 
in  exaggerating  the  polymorphonuclear  leucopienia.  leaving  the  mononuclears  either 
tmtouched  or  increased,  and  that  was  marked,  according  to  Rieux,  up  to  ten  or  tw'elve 
hours  after  taking  quinine,  [Dr.  CHRISTOPHERSON :  I  was  referring  to  other 
drugs  which  these  people  are  often  taking,  such  as  "  phosferine "  and  other  patent 
medicines.] 

The  President  had  remarked  on  the  fact  that  no  statement  was  made  in  the  paper 
as  to  how  long  the  mononucleosis  continued.  Sir  Leonard's  practice  of  first  looking 
along  the  edge  of  the  slide,  and  if  there  were  a  large  number  of  mononuclears  looking 
further  for  the  parasite,  was  sound  ;  he  had  taught  that  and  the  speaker  and  others 
had  followed  the  practice.  Their  time-limit  was  fifteen  minutes  as  a  routine  measure, 
but  this  was  prolonged  if  a  mononucleosis  was  determined  or  clinical  signs  were 
positive. 
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The  Ankylostomiasis   Campaign  in   Egypt,    1913   to   1915.^ 
By  A    F.  MacCallan,  C.B.E.,  M.D.,  F.R.C.S. 

I  HAVE  been  looking  up  the  records  of  the  ankylostomiasis  work  done 
from  1913  to  1915  and  I  find  that  it  was  the  late  Mr.  Graham,  when 
Director-General  of  the  Department  of  Public  Health,  who  suggested  that 
ankylostomiasis  should  be  attacked  in  the  country  towns  and  villages  by 
means  of  travelling  hospitals.  This  project  was  seconded  by  Sir  David  Semple, 
when  he  became  Director-General,  and  led  to  the  issue  of  an  order  by 
Lord  Kitchener  in  1913  that  I  should  personally  direct  a  great  campaign 
against  this  disease.  At  this  time  there  was  already  a  camp  hospital  at 
Qaliiib  which  was  being  administered  by  the  Hospital  Section  of  the 
Department  of  Public  Health  with  the  assistance  of  an  advisory  committee 
consisting  of  Professor  Loos,  Dr.  Ferguson,  Dr.  Todd,  Dr.  Day  and 
Dr.  Hastings.  It  was  obvious  that  hospital  treatment,  even  though  reduced 
to  so  short  a  period  as  five  days,  as  it  afterwards  was,  could  not  "  sweep  up  " 
the  disease.  Therefore,  as  a  preventive  measure  on  taking  over  the  direction 
of  the  hospital,  I  wrote  officially  to  the  Director-General  requesting  to  be 
supplied  with  the  outlines  of  the  possible  methods  of  sewage  disposal  suitable 
for  country  towns  and  villages  in  Egypt,  in  order  that  experimental  latrines 
might  be  put  up  and  carried  on  at  Qaliiib  town.  However  the  recommendation 
made  that  wooden  latrine  huts  with  pits,  similar  to  those  in  use  at  Tanta 
Moulid  or  Fair,  was  found  to  be  unworkable,  and  I  commenced  the  erection  of 
brick  latrines  with  a  bucket  system  of  sewage  disposal.  At  the  same  time 
a  branch  hospital  was  opened  at  Qalama,  a  neighbouring  village  to  Qaliiib 
and  much  smaller,  and  where  it  was  hoped  to  eradicate  ankylostomiasis  by 
treatment  and  prophylaxis.  The  size  of  the  towns  and  villages  is  not  always 
realized  ;  Qaliiib  according  to  the  1907  census  had  16,000  inhabitants  and 
Qalama  3,000;  both  must  have  largely  increased  since  then. 

The  visit  to  Egypt  of  the  representative  of  the  International  Health 
Commission  in  February,  1914,  resulted  in  a  grant  of  LE12,000  ^  becoming 
available  for  the  campaign,  and  the  desires  of  the  International  Health 
Commission,  conveyed  to  me  by  the  Director-General,  were  to  open  an 
extended  campaign  for  the  treatment  of  the  disease  in  a  typical  province,  and 
to  organize  in  the  same  province  a  separate  survey  of  tlie  population  in 
order  to  arrive  at  an  estimate  of  the  amount  of  infection.     I  was  at  the  same 

1  At  a  meeting  of  the  Section,  held  ^fay  2,  1921. 

"-'  Of  which  the  Fgj'ptian  Governmeut  promised  LE6,000. 
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time  instructed  to  obtain  what  information  was  possible  with  reference  to  the 
incidence  of  bilharziasis  and  pellagra. 

The  campaign  was  transferred  to  the  province  of  Sharqia  by  the  opening 
of  tent  hospitals,  each  with  fifty  beds,  at  Bilbeis,  Minia  Qamh,  Qanayat, 
Ibrahimia,^  and  Faqus,^  and  preparations  were  made  to  open  several  centres 
for  treatment  in  houses  hired  in  Zagazig.  Also,  a  notable  of  the  province  of 
Qaliubia,  Ibrahim  Pasha  Nurad,  maintained  a  hospital  at  his  own  expense 
on  his  estate. 

A  survey  of  the  provinces  of  Sharqia  and  Assiiit  was  put  in  hand  and 
completed.  All  the  work  of  training  the  Egyptian  medical  officers  was  cari'ied 
out  by  Dr.  Stiven  and  the  late  Dr.  Kennedy.  My  part  consisted  merely  in  the 
organization  and  administration,  which  I  did  with  the  assistance  of  the  late 
Dr.  Lutfi  Bey,  and  with  the  loyal  help  of  a  staff  of  clerks  at  my  central  office 
in  Cairo. 

In  the  surveys,  which  alone  entailed  20,000  microscopical  examinations, 
Dr.  Stiven  and  Dr,  Kennedy  worked  side  by  side  with  the  Egyptian  medical 
officers  and  checked  their  results. 

The  incidence  in  Sharqia  was  shown  to  be  56  per  cent,  of  the  6,082  male 
persons  (not  being  hospital  patients)  examined,  or  1  in  65  of  the  male 
population.     The  incidence  in  Assiut  province  was  found  to  be  457  per  cent. 

The  regional  survey  of  the  province  was  carried  out  by  the  collection  of 
specimens  of  faeces  under  the  immediate  superintendence  of  Dr.  Stiven  and 
Dr.  Lutfi  Bey  ;  the  subsequent  microscopic  examination  was  made  by  three 
medical  officers  who  had  been  trained  in  microscopy  at  ankylostomiasis 
hospitals  by  Dr.  Kennedy.     The  whole  work  was  supervised  by  Dr.  Stiven. 

Two  medical  officers  simultaneously  examined  each  specimen  after  centri- 
fugalization  under  microscopes  with  mechanical  stages ;  no  specimen  was 
considered  to  be  negative  until  two  slides  had  been  examined  each  for  a  period 
of  five  minutes.  The  total  time,  therefore,  spent  on  each  negative  specimen 
was  not  less  than  ten  minutes  ;  when  ova  were  found  under  the  microscope 
by  one  doctor  the  fact  was  verified  by  the  second  doctor  looking  down  the 
other's  microscope. 

The  province  of  Assiut  is  divided  into  seven  police  districts,  each  of  which 
has  a  capital  town.  The  principal  police  district,  the  seat  of  the  Government 
of  the  province,  was  treated  somewhat  differently  to  the  other  police  districts. 
In  the  capital  town,  100  men  collected  at  random  by  the  police,  and  200  boys 
from  the  kuttabs  or  vernacular  schools,  were  examined.  Here  also  an 
examination  was  made  of  all  the  inmates  of  the  prison.  In  the  rest  of  this 
police  district,  specimens  were  taken  from  500  boys  in  the  kuttabs  selected 
from  geographically  representative  villages.  In  the  principal  towns  of  the 
other  police  districts  fifty  men  and  fifty  boys  were  examined,  while  from 
selected  villages  500  specimens  were  taken  from  boys  in  kuttabs.  In  this 
way  4,445  specimens  were  examined  throughout  the  whole  province,  which 
works  out  at  about  1  per  cent,  of  the  male  population. 

The  investigation  has  been  confined  to  men  and  boys  owing  to  the  difficulty 
of  examining  the  women  in  an  Oriental  country.  However,  it  has  been  shown 
that  women  also  are  largely  affected. 

Besides  this,  considerable  information  as  to  the  incidence  of  bilharziasis 
and  pellagra  v;as  obtained.     Attention  was  also  paid  to  the  aerating  property 

1  These  hospitals  were  uot  actuall}-  opened  though  the  camps  were  pitched  and  all  arrange- 
ments were  made. 
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of  the  blood  as  estimated  by  Tallquist's  method,  that  is  to  say,  to  the 
percentage  of  haemoglobin  present. 

As  regards  treatment,  the  number  of  patients  treated  in  Sharqia  province 
mainly  by  thymol,  was  nearly  2,000.  Of  these  353  were  re-examined  after 
periods  ranging  from  thirty-one  to  one  hundred  and  sixty  days  subsequent  to 
discharge  and  73  per  cent,  were  found  to  be  cured  as  shown  by  the  absence 
of  the  ova  from  the  faeces  ;  this  investigation  was  carried  out  by  Dr.  Kennedy 
personally.  This  result  is  good  considering  that  many  of  the  patients  must 
have  had  larvae  in  their  tissues  on  the  journey  to  the  small  intestine,  which 
would  of  course  be  untouched  by  the  drug,  which  merely  acts  on  the  contents 
of  the  alimentary  canal.  The  avidity  with  which  treatment  w-as  sought  at  the 
hospitals  in  Sharqia  was  very  striking. 

Just  previous  to  the  outbreak  of  war  a  distinguished  physician  from  the 
London  School  of  Tropical  Medicine  had  been  appointed  to  undertake  the 
scientific  part  of  the  work,  and  a  second  physician,  or  pathologist  with  similar 
qualifications,  was  being  advertised  for.  The  war,  however,  prevented  these 
gentlemen  taking  up  their  duties.  All  the  ankylostomiasis  hospitals  were 
closed  early  in  1915,  and  the  personnel  and  equipment  used  for  war 
hospitals. 

It  should  be  understood  that  the  policy  of  surveying  the  country  to  obtain 
information  as  to  the  incidence  of  ankylostomiasis,  and  the  inception  of 
hospitals  for  treatment  of  the  disease,  to  the  exclusion  of  sanitary  reforms  of 
the  villages,  was  dictated  by  the  International  Health  Commission  in  consulta- 
tion with  the  Director-General,  no  practical  method  of  effecting  such  reforms 
having  then  been  discovered. 

x\s  regards  the  direction  in  which  measures  can  most  usefully  be  directed 
against  ankylostomiasis,  I  think  that  there  are  three  main  lines  along  which 
investigation  should  be  directed  as  a  jDreliminary  to  any  further  campaign. 
First,  a  knowledge  must  be  obtained  of  the  habitat  of  the  larvae  which  infect 
man  by  piercing  his  skin  :  as  far  as  I  know  they  have  never  been  found 
out  of  the  human  body  in  Egypt.  There  is  no  evidence  up  to  the  present  that 
birkets  or  borrow-pits  containing  water  have  anything  to  do  with  the  disease, 
in  spite  of  the  efforts  of  Dr.  Stiven  and  Dr.  Kennedy  to  connect  them. 
Secondly,  a  workable  system  of  village  sanitation  must  be  evolved,  which  up 
to  the  present  is  entirely  unknown.  It  must  be  remembered  that  over  large 
areas  the  subsoil  water  rises  to  within  50  cm.  of  the  surface,  rendering  dis- 
posal of  sewage  by  filters  and  percolation  pits  an  impossibility  during  several 
months  of  the  year.  Also,  that  the  invention  of  a  pail  system  which  can  be 
relied  upon  to  remain  satisfactory  under  village  control  has  yet  to  be  made. 
Thirdly,  that  the  further  investigation  of  the  nature  and  method  of  action  of 
the  ankylostoma  toxin  should  be  undertaken,  not  only  with  reference  to  the 
possibility  of  a  reduction  of  a  specific  antibody,  but  as  serving  to  explain 
many  obscure  phenomena  in  exceptional  cases  (quoted  from  a  note  of  the 
Ankylostoma  Committee,  dated  November  2,  1913).  My  own  feeling  is  that 
scientific  investigation  is  required  at  the  present  time,  and  that  a  crusade  is 
unnecessary.  What  I  do  think  is  required  is  a  central  place  in  every  muderia 
where  patients  with  ana?mia  can  be  certain  of  being  examined  and  treated  for 
ankylostomiasis  or  bilharziasis  on  scientific  lines.  Such  facilities  for  exami- 
nation and  treatment  do  not  exist  at  the  present  time,  as  it  would  be  quite 
impossible  for  the  medical  officers  in  charge  of  most  of  the  Government 
general  hospitals  to  find  time  for  sucii  work.  I  think  that  shelters  and  wards 
should  be  built  at  every  provincial  general  hospital,  for  the   treatment  of  tlie 
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disease  by  medical  officers  appointed  specially  for  the  purpose,  all  of  whom 
should  be  under  the  surveillance  of  clinical  inspectors. 

In  my  experience  there  is  not  the  slightest  difficulty  in  interesting  the 
villagers  in  obtaining  treatment  for  the  anaemia  of  ankylostomiasis  if  the 
means  are  provided,  nor  in  persuading  them  to  use  latrines  if  they  are  kept 
even  moderately  clean. 

As  I  have  no  further  responsibility  for  the  investigation  of  ankylostomiasis, 
which  was  an  unwelcome,  though  interesting,  interlude  in  my  ophthalmic  work, 
I  make  no  detailed  suggestions  which  might  embarrass  the  authorities  as  to 
the  lines  on  which  this  should  proceed.  Detailed  type-written  MS.  reports  of 
the  work  done  are  filed  at  the  London  School  of  Tropical  Medicine  by 
request  of  Dr.  Leiper,  and  at  the  Government  Medical  School  Library, 
Cairo. 

Dr.  J.  B.  Christopheesox  said  that  the  problem  of  ankylostomiasis  in  Egypt 
opened  up  a  large  field  for  investigation  and  treatment.  From  his  own  experience 
there  he  emphasized  the  need  for  peripatetic  hospitals  among  the  villages  in  order  to 
deal  with  the  three  principal  plagues  of  Egj-pt — namely,  ankylostomiasis,  bilharziasis, 
and  Tfenia  nana  infection — which  were  diseases  of  the  agricultural  rather  than  of 
the  urban  districts.  The  Egyptian  native  was  veiy  amenable  to  treatment,  and  ready 
to  avail  himself  of  it  when  brought  to  him  by  the  travelling  hospital,  but  he  was 
unwilling  to  go  out  of  his  waj'  to  obtain  necessary  relief. 


"  The  Mortality  and  Prognosis  of  Cholera  treated  by  the 
Author's  Hypertonic  Saline  Method,  based  on  2,000  Cases." 
By  Sir  Leonard  Eogers,  CLE.,  M.D.,  F.R.S.  (President). 

This  paper,  read  at  the  meeting  held  May  2,   1921  (with  Discussion),  is 
printed  in  abstract  in  the  Lancet,  May  21,   1921,  p.  1079. 
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PRESIDENT'S     ADDRESS : ' 

Modern  Progress  in  Urinary   Surgery. 

By  Sir  Peter  Freyer,  K.C.B.,  M.D.,  M.Ch. 

As  this  is  the  inaugural  meeting  of  the  Urological  Section  of  the 
Royal  Society  of  Medicine  I  wish  to  congratulate  you  on  the  formation 
of  the  Section.  As  you  are  aware,  when  we  approached  the  Council 
with  the  proposal  to  establish  a  urological  branch  within  the  Society 
our  pretensions  were  of  a  very  modest  cliaracter,  for  the  proposal  was 
to  found  a  Sub-section  of  Urology  in  the  Surgical  Section.  It  came  as  a 
pleasing  surprise  to  us — mainly,  I  believe,  through  the  suggestion  of 
the  President-elect  of  the  Surgical  Section,  Mr.  Walter  Spencer — 
to  have  greatness  thrust  upon  us,  in  the  formation  of  a  distinct  Section 
of  the  Society.  Perhaps  I  may  be  permitted  to  say  that  this  recognition 
marks  a  distmct  and  healthy  advance  in  the  attitude  of  the  surgical 
world  in  England,  and  particularly  in  London,  which  till  recently  looked 
askance  at  the  idea  of  urology  being  a  distinct  speciality,  though  this 
speciality  has  long  been  recognized  in,  I  may  say,  every  other  country. 

I  have  next  to  thank  you  for  the  honour  you  have  conferred  on  me, 
in  electing  me  your  first  President — an  honour  which  I  appreciate  the 
more,  as  it  was  as  unexpected  as  it  was  unsolicited. 

The  subject  of  my  address  this  evening  is  :  "  Modern  Progress  in 
Urinary  Surgery."  Perhaps  you  may  consider  the  word  modern  a 
misnomer,  for  I  propose  carrying  you  back  to  a  period  of  some  four  and 

'  At  the  Inaugural  Meeting  of  the  Section,  held  May  27,  1920, 
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a  half  decades  ago,  when  I  had  emerged  from  my  student  days,  briefly 
describing  to  you  the  position  of  urinary  surgery  at  that  time,  comparincr 
it  with  the  position  it  occupies  to-day,  and  rapidly  sketching  the  stages 
through  which  the  evolution  has  been  accomplished. 

And  let  me  premise,  in  mitigation  of  the  backward  state  of  urinary 
surgery  in  those  days,  that  the  cystoscope,  the  urethroscope,  the  electric 
forehead  lamp,  and  the  X-rays  were  then  unknown,  and  that  soft 
and  semi-solid  bougies  and  catheters  had  not  attained  their  present 
comparative  perfection. 

Ketextiox  of  Ueixe. 

There  is,  perhaps,  in  the  whole  range  of  urinary  maladies,  no  other 
condition  attended  with  such  pain,  physically  and  mentally,  as  acute 
retention  of  urine,  from  whatever  cause.  When  in  the  seventies  of  last 
century  relief  from  this  condition  was  impossible  from  medicines,  hot 
baths  and  the  catheter,  three  rival  methods  of  giving  relief  held  the 
field — puncture  of  the  bladder  suprapubically  by  trocar  and  cannula, 
puncture  of  the  bladder  through  the  rectum  by  a  similar  instrument, 
and  Cock's  operation  of  tapping  the  bladder  at  the  apex  of  the  prostate, 
which  was  effected  by  plunging  a  long  and  slender  scalpel  through 
the  perineum  into  the  bladder,  with  a  guiding  finger  in  the  rectum. 
All  these  methods  were  frequently  followed  by  grave  consequences, 
which  time  does  not  permit  me  now  to  enter  on.  They  were  all 
abandoned  on  the  introduction  of  Dieulafoy's  aspirator,  which  is  still 
in  vogue,  and  affords  a  safe  and  practical  method  of  giving  temporary 
relief,  by  tapping  the  bladder  suprapubically,  till  the  cause  of  the 
retention  can  be  adequately  dealt  with. 

Stricture  of  the  Urethra. 

At  the  period  referred  to  there  was  great  surgical  activity  in 
connexion  with  the  radical  cure  of  stricture  of  the  urethra.  The 
employment  of  caustic  to  destroy  the  morbid  obstruction  had  been 
abandoned,  though  it  would  not  have  been  quite  safe  to  display 
ignorance  of  this  method  to  an  old-fashioned  examiner!  Apart  from 
dilatation  of  the  stricture  by  instrumentation,  two  rival  methods  of 
dealing  with  it  held  the  field — internal  and  external  urethrotomy. 
There  was  a  third  method  introduced  about  that  period  by  Mr.  Barnard 
Holt,  of  the  Westminster  Hospital,  namely,  "  divulsion,"  cr  bursting  of 
the  stricture,   by  forcibly  separating  the  two  blades  of  a  split   sound 
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introduced  through  the  canal  by  means  of  a  wedge  rapidly  advanced 
between  them.  This  method  was  short  lived  owing  to  the  facts  : 
(1)  that  extensive  laceration  of  the  healthy  mucous  membrane  was 
liable  to  occur;  (2)  the  shock  to  the  system  very  frequently  caused 
rigors  and  suppression  of  urine;  and  (3)  the  rapid  recurrence  of  the 
stricture.  Syme,  of  Edinburgh,  had  advocated  external  urethrotomy 
in  all  cases  of  organic  stricture  unamenable  to  dilatation  by  bougies, 
on  the  assumption  that  recurrence  was  less  likely  to  occur  than  after 
internal  urethrotomy.  The  results  did  not,  however,  correspond  with 
his  expectation;  and,  in  this  connexion,  I  may  say  that  I  have  never 
known  a  case  of  external  urethrotomy  in  which  the  stricture  had  not  a 
tendency  to  recur  unless  kept  under  control  by  the  periodic  introduction 
of  sounds.  Internal  urethrotomy — the  two  methods  of  performing  which 
we  owe  to  two  eminent  French  surgeons,  Maisonneuve  and  Civiale — was 
stoutly  advocated  by  Sir  Henry  Thompson,  and  is  the  operation  of 
preference  at  the  present  time.  The  operation  is  now  much  less  liable 
to  be  followed  by  recurrence,  as  the  stricture,  instead  of  being  cut  to 
admit  a  No.  12  sound  only  of  the  English  scale,  is  thoroughly  cut  up 
to  the  full  capacity  of  the  urethra — viz.,  to  admit  a  sound  size  16 — 
an  improvement  we  owe  to  the  researches  of  Otis,  of  America, 
who,  with  the  aid  of  his  urethrometer  demonstrated  that  the  urethra 
was  much  more  capacious  than  was  previously  imagined.  Internal 
urethrotomy  is  now  firmly  established  as  one  of  the  soundest  and  safest 
in  surgery,  and,  with  due  care,  is  seldom  followed  by  recurrence  of  the 
stricture.  When  external  urethrotomy  is  necessary,  as  in  case  of 
impassable  stricture,  or  one  complicated  by  perineal  fistulae,  the  method 
of  Wheelhouse,  or  modifications  thereof,  is  that  generally  employed. 

Urethrectomy,  introduced,  I  believe,  by  Guyon  of  Paris,  is  employed 
in  cases  of  partial  obliteration  of  the  urethra  and  sometimes  for 
impassable  stricture.  It  is  of  doubtful  value  save  in  cases  in  which 
there  is  complete  absence  of  pus. 

Vesical  Growths. 

Tumours  of  the  bladder  were  undiagnosable  in  those  days,  and, 
consequently  not  attacked  surgically.  They  were  treated  medically  under 
the  general  denomination  "  haematuria."  In  1880  and  in  subsequent 
years  Sir  Henry  Thompson  removed  a  number  of  bladder  growths 
through  a  median  perineal  incision,  and  with  considerable  success. 
The  operations  were  in  the  first  instance  of  an  exploratory  character, 
N — u  la 
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for,  with  the  diagnostic  means  at  his  disposal,  he  could  not  be  certain 
till  reaching  the  bladder  that  the  haemorrhage  proceeded  from  that 
viscus.  He  was  to  a  large  extent  groping  in  the  dark,  having  to  depend 
on  the  tactile  sense  of  the  finger  introduced  through  the  wound  to 
ascertain  the  presence  and  nature  of  the  growth  ;  and,  no  doubt,  in 
many  cases  the  tumour  was  imperfectly  removed.  It  was  not  till  the 
introduction  of  the  Nitze-Leiter  cystoscope — that  inestimable  aid  to 
the  diagnosis  and  treatment  of  urinary  diseases  in  general — and  its 
development  towards  perfection  in  subsequent  years,  that  it  was  possible 
visually  to  locate  the  growth  and  recognize  its  size,  shape,  attachment, 
and  general  characteristics  before  deciding  on  operation.  Suprapubic 
cystotomy  had,  as  we  shall  see  later  on,  been  revived,  and  the  procedure 
improved  about  this  period  for  the  removal  of  large  vesical  calculi ; 
and  this  soon  became  the  recognized  route  for  the  removal  of  vesical 
growths,  the  conformation  of  which  could  not  only  be  felt  by  the  finger, 
but  actually  seen  during  surgical  manipulation  by  the  aid  of  the 
forehead  lamp  then  introduced.  The  names  of  Albarran  in  France  and 
Fenwick  in  this  country  must  be  prominently  mentioned  in  connexion 
with  this  operation,  and,  more  recently,  that  of  my  colleague, 
Thomson  Walker,  for  still  more  radical  removal  of  the  growth 
The  operation  is  a  thoroughly  successful  and  curative  one  when  the 
growth  is  benign,  single  and  pedunculated  ;  less  so  when  the  benign 
growth  is  sessile  or  multiple,  owing  to  the  uncertainty  as  to  the 
recurrence  in  the  benign,  or  even  malignant  form.  In  the  case  of 
malignant  growths  the  operation  can  only  be  regarded  as  ameliorative. 

Vesical  Calculus. 

When  I  first  went  to  India  in  1876,  stone  in  the  bladder  was 
invariably  treated  in  that  country  by  lateral  lithotomy,  with  the 
exception  of  very  large  calculi,  which  had  to  be  relegated  to  the  supra- 
pubic method.  The  same  practice  prevailed  the  world  over,  except  in 
the  hands  of  a  limited  number  of  surgeons  who  practised  lithotrity. 
We  read  in  the  medical  history  of  the  early  and  middle  periods  of  last 
century  of  the  crowds  of  students  and  practitioners  that  the  performance 
of  lithotomy — then  regarded  as  the  most  brilliant  in  surgery — by  some 
famous  surgeon  attracted.  I  had  during  my  student  days  in  Dublin 
witnessed  only  three  such  operations,  and  certainly  the  interest  and 
curiosity  alluded  to  had  not  then  altogether  died  out.  You  can  imagine, 
therefore,  the  thrill  of  enthusiasm  that  filled  me  when,  on  April  4,  1877, 
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I  performed  my  first  lithotomy,  which  was  destined  to  be  the  commence- 
ment of  a  series  which  has  now  reached  2,119  operations  for  stone  by 
all  methods,  and  of  each  one  of  which  I  have  a  careful  record.  I  believe 
that  this  is  the  largest  number  of  stone  operations  performed  by  one 
surgeon  in  any  country  or  age. 

Lithotomy,  which  consisted  in  crushing  the  stone  at  numerous 
"  sittings "  and  allowing  the  debris  to  escape  by  the  urethra,  was 
invented  in  1824  by  Civiale  of  Paris.  It  was  largely  advocated  and 
practised  by  Guyon  in  France  and  Sir  Henry  Thompson  in  London, 
and,  to  a  less  degree,  by  others  at  the  early  period  to  which  I  am 
alluding.  The  operation  was  not  popular  and  scarcely  practised  in 
India,  for  the  simple  reason  that  the  native  of  that  country  would  not 
submit  to  the  numerous  "  sittings  "  involved,  extending  over  weeks 
or  months,  his  temperament  demanding  for  a  cure  something  more 
immediate  and  dramatic.  The  great  drawback  to  the  operation  was,  of 
course,  the  fact  that  the  fragments  of  the  stone  were  left  behind  in  the 
bladder,  which  frequently  caused  cystitis,  though,  strange  to  say,  the 
cystitis  was  attributed  to  the  presence  of  the  lithctrite  in  the  bladder, 
so  that  the  "  sittings"  were  consequently  restricted  to  a  few  minutes 
only.  Clover,  of  London,  had  in  1865  invented  a  rubber  and  glass 
bottle  for  the  extraction  of  the  debris,  but,  after  employing  it  for  a  time, 
Sir  Henry  Thompson  abandoned  it  as  inefficient,  and  preferred  removing 
fragments  of  stone  by  means  of  the  long  and  slender  lithotrites  devised 
for  the  purpose  by  Fergusson. 

In  1878,  Bigelow,  of  Harvard,  U.S.A.,  proposed  that  the  stone,  no 
matter  how  large,  and  no  matter  how  prolonged  the  operation  might 
be,  should  be  crushed  and  evacuated  at  one  sitting,  and  for  this 
purpose  introduced  the  lithotrites,  cannula  and  aspirator  with  which, 
or  modifications  of  them,  you  are  all  famihar.  The  operation,  which  he 
termed  "  litholapaxy "  (evacuation  of  stone)  was  adversely  criticized 
at  first,  though  subsequently  practised  by  Sir  Henry  Thompson ;  and  as 
he  was  then  the  leading  authority  in  England  in  this  branch  of  surgery, 
his  attitude  no  doubt  retarded  for  some  years  the  general  introduction  of 
Bigelow's  method.  Having  ordered  the  instruments  from  England 
I  performed  my  first  litholapaxy  on  July  3,  1882.  I  published  several 
series  of  cases  of  the  operation  in  detail  in  the  Indian  Medical  Gazette 
in  1882-81 ;  and  in  the  Lancet  of  February  28  and  April  7  and  14,  1885, 
a  series  of  111  cases  of  the  operation.  In  this  paper  I  combated  the 
views  of  Sir  Henry  Thompson  and  gave  the  author  of  the  operation 
full  credit   for  the   successful   results  obtained.     Commenting  on  this 
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paper  at  the  time  the  New  York  Medical  Becorcl  remarks  :^  "Even  in 
India,  one  surgeon,  Freyer,  has  performed  it  (litholapaxy)  oftener  than, 
may  we  not  say,  all  the  surgeons  in  the  Western,  Middle  and  Southern 
States,"  thus  indicating  the  slow  progress  made  by  Bigelow's  operation 
in  the  land  of  his  birth,  also  that  England  is  not  the  only  place  in 
which  a  prophet  (or  surgeon)  hath  no  honour  in  his  own  country  ! 
I  hope  you  will  not  consider  me  presumptuous  in  saying  that  the 
publication  of  this  paper  and  the  success  attending  these  111  litho- 
lapaxies  gave  an  impetus  to  the  operation,  particularly  in  India,  where 
dozens  of  "  batteries  "  of  the  instruments  were  soon  ordered,  and 
where  tens  of  thousands  of  cases  of  stone  have  since  been  successfully 
dealt  with,  this  operation  almost  completely  replacing  lithotomy. 

In  1886  Colonel  Keegan,  of  the  Indian  Medical  Service,  extended 
Bigelow's  operation  to  children  even  of  the  most  tender  age,  with  most 
successful  results,  as  I  can  testify  from  large  personal  experience. 
In  view  of  this  and  other  achievements  in  surgery,  particularly  his 
plastic  operation  for  the  restoration  of  the  nose,  of  which  great  advantage 
was  taken  in  the  war,  Keegan  must  be  regarded  as  a  great  surgeon  and 
benefactor  of  humanity ;  and  I  am  sure  you  will  lament  with  me  the 
fact  that  he  died  recently,  unhonoured  by  any  recognition  of  his  work 
by  the  Government  he  served  so  well. 

Litholapaxy  is  now  the  operation  of  choice  in  the  vast  majority  of 
these  cases,  and  I  may  mention  that  mainly  through  its  adoption  in  St. 
Peter's  Hospital,  the  mortality  from  operations  for  vesical  calculus  in 
that  institution  has  been  reduced  from  15 "3  per  cent,  in  the  decade 
1874-83  to  3"35  in  the  last  decade  and  a  half. 

In  1877,  Dr.  Garson,  then  Curator  of  the  Museum  of  the  Koyal 
College  of  Surgeons,  demonstrated  in  the  cadaver  that  distension  of  the 
rectum  caused  elevation  of  the  bladder,  pushing  the  peritoneum  beyond 
the  prevesical  space.  Petersen,  of  Kiel,  taking  advantage  of  this 
demonstration,  introduced  his  rectal  bag  in  1880.  Guyon,  of  Paris,  in 
1883,  and  then  Sir  Henry  Thompson  in  London,  advocated  and  practised 
the  suprapubic  operation  with  the  aid  of  this  bag  in  cases  of  large  and 
hard  calculi.  The  bag  has  long  since  been  abandoned,  but  suprapubic 
cystotomy,  in  a  more  simple  and  practical  form,  remains  as  the  best 
route  for  the  extraction  of  large  calculi,  the  removal  of  tumours  of  the 
bladder  and  enucleation  of  the  prostate. 

To  sum  up,  then,  litholapaxy  in  experienced  hands  is  the  operation 
of  choice  in  patients  of  all  ages  and  in  both  sexes  when  the  stone  is  of 

Med.  Record,  New  York,  1884,  xxv,  p.  556. 
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moderate  dimensions.  Suprapubic  lithotomy  should  be  reserved  for  large 
and  hard  calculi  that  cannot  be  dealt  with  in  this  way,  and  probably  in 
all  cases  in  the  hands  of  surgeons  of  limited  experience  ;  also,  of  course, 
for  cases  in  which  enucleation  of  the  prostate  is  decided  on — the  stone 
and  prostate  being  removed  at  the  same  time.  Lateral  lithotomy  has 
practically  died  out  in  this  country,  though  median  perineal  lithotomy  is 
still  retained  for  impacted  calculus  of  the  prostatic  urethra  growing  into 
the  bladder,  which  cannot  be  displaced  backwards  into  that  viscus,  with 
a  view  to  being  dealt  with  by  litholapaxy.  When  litholapaxy  instruments 
are  not  available,  or  the  surgeon  is  inexperienced,  lateral  lithotomy 
is  still  practised  in  India. 

Eenal  Sukgeey. 

There  is,  perhaps,  no  organ  in  the  body,  the  diseases  of  which  are 
more  successfully  dealt  with  surgically  at  the  present  time  than  the 
kidney.  But  renal  surgery  was  unknown  in  my  early  professional  days, 
and  apparently  undreamt  of,  for  no  allusion  is  made  to  anything  of  the 
kind  in  the  text-books  of  that  period.  Surgical  diseases  of  that  organ 
were  seldom  even  accurately  diagnosed.  They,  like  tumours  of  the 
bladder,  were,  as  a  general  rule,  medically  treated,  under  the  denomina- 
tion, "  haematuria,"  the  local  symptoms  being  relieved  by  opiates  given 
internally  or  by  hypodermic  injection  and  by  fomentations,  or  rather 
poultices.  When  there  was  a  suspicion  of  the  existence  of  calculus, 
recourse  was  had  to  ineffectual  attempts  at  its  dissipation  by  means  of 
solvent  remedies. 

Nephro-lithotomy— first  performed  by  Sir  Henry  Morris  in  1880 — 
may  be  regarded  as  the  dawn  of  renal  surgery,  and  to  that  great 
surgeon,  in  large  part,  we  owe  the  satisfactory  position  in  which  surgery 
of  the  kidney  stands  at  the  present  day.  Radiography  was  not  invented 
for  many  years  after  and  has  only  recently  been  brought  to  comparative 
perfection  ;  so  that  for  many  years  he  and  we,  who  have  followed  largely 
in  his  footsteps,  laboured  under  great  disadvantages.  The  X-rays  have 
now  been  brought  to  such  perfection  that  the  size,  shape,  number, 
position  and  general  characteristics  of  the  calculus  or  calculi  in  the 
kidney  are  clearly  defined,  so  that  we  can  embark  on  the  performance  of 
an  operation,  knowing  practically  what  to  find  and  where  to  find  it.  It 
is  very  rarely  indeed,  that  the  surgeon  would  now  be  justified  in  exploring 
for  renal  calculus  unless  supported  by  radiographic  evidence  of  its 
existence.     Nephro-lithotomy  is  now  one  of  the  most  successful  opera- 
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tions  in  surgery,  as  illustrated  by  the  fact  that  in  St.  Peter's  Hospital 
in  the  last  five  years  we  have  had  fifty-eight  instances  of  the  operation 
without  a  death. 

Uretero-lithotomy  followed  as  a  consequent,  though  later,  develop- 
ment, and  it  is  difficult  to  say  who  was  the  fir.st  to  perform  this  operation. 
As  far  as  I  can  ascertain  this  honour  belongs  to  the  late  Mr.  Betham 
Eobinson,  of  St.  Thomas's  Hospital.  Be  that  as  it  may,  with  the  aid 
of  the  X-rays  the  position  and  size  of  a  stone  lying  in  any  part  of  the 
course  of  the  ureter  can  be  clearly  defined,  and  removed  extraperitoneally, 
though  when  lying  in  a  prolapsed  ureter  it  is  necessarily  approached 
through  a  suprapubic  cystotomy. 

I  find  it  difficult  to  ascertain  who  was  the  first  to  perform  nephrec- 
tomy, but  the  operation  soon  followed  on  Morris's  essay  with  nephro- 
lithotomy, as  an  established  practice  for  the  removal  of  benign  renal 
growths  and  malignant  grovvths  confined  within  the  renal  capsule ; 
injuries  of  the  kidney,  gunshot  and  otherwise  ;  total  disorganization  of 
the  kidney  resulting  from  calculus  ;  hydronephrosis  ;  pyonephrosis  ; 
floating  kidney  unamenable  to  less  radical  treatment ;  intractable  renal 
fistula  ;  and  tuberculous  disease  confined  to  one  kidney.  The  operation 
is  now  almost  invariably  performed  through  the  loin,  extraperitoneally, 
as  experience  has  shown  this  route  to  be  far  the  safest  ;  but  occasionally 
cases  occur  in  which  it  is  necessary  to  have  recourse  to  the  abdominal 
or  transperitoneal  method.  I  find  that  in  St.  Peter's  Hospital  in  the 
last  five  years  we  have  performed  nephrectomy  seventy-one  times  with 
six  deaths,  or  8'5  per  cent.,  which  must  be  regarded  as  a  very 
satisfactory  result,  considering  that  the  operation  involves  the  removal 
of  one  of  twin  vital  organs  of  the  system. 

Ureterectomy  followed  as  a  natural  development  of  the  operation, 
the  ureter  when  invaded  by  tubercle  or  other  disease  being  partially  or 
completely  removed  extraperitoneally,  either  with  the  kidney  or  at  a 
subsequent  operation. 

Nephrorrhaphy,  or  nephropexy,  as  it  is  now  generally  termed,  was 
devised  by  Hahn  of  Berlin  in  1881.  That  surgeon's  principle  was  sound 
but  his  technique  defective,  as  he  merely  stitched  the  fatty  capsule  of 
the  kidney  to  the  wound  in  the  loin,  which  was  then  packed  and  allowed 
to  granulate.  Many  more  radical  methods  of  fixing  the  organ  have  since 
been  introduced.  The  main  underlying  principle  in  all  of  them  consists 
in  removing  a  large  portion  of  the  fatty  capsule  on  the  external  aspect  of 
the  kidney,  then  stripping  the  organ  of  a  considerable  portion  of  its  true 
capsule,  and  anchoring  it  to  the  abdominal  wall  by  sutures  introduced 
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into  the  stripped  portions  of  the  capsule,  through  the  cortex,  or  through 
both,  with  a  view  to  plastic  adhesion  taking  place.  Some  years  ago 
there  was  a  tendency  amongst  surgeons  to  employ  operative  interference 
in  all  cases  of  movable  kidney.  Then  a  reaction  set  in  against  the 
operation,  owing  to  the  large  proportion  of  cases  in  which  either  no 
improvement  took  place  or  a  relapse  into  the  previous  state  occurred. 
These  unfavourable  results  were  probably  due  to  defective  methods  of 
operating  or  employing  the  operation  in  unsuitable  cases,  such  as  where 
mobility  of  the  kidney  is  due  to  enteroptosis.  The  operation,  is,  on 
the  whole,  attended  by  less  satisfactory  results,  but  by  less  danger,  than 
any  other  in  renal  surgery. 

Enlaegement  op  the  Prostate. 

The  treatment  of  enlargement  of  the  prostate  in  those  days  was 
merely  palliative,  the  catheter  being  employed  to  empty  the  bladder. 
The  rubber  catheter  was  then  unknown,  and  the  gum-elastic  catheter 
was  of  a  primitive  character  in  comparison  with  the  highly  polished 
instruments  of  various  shapes  now  available.  The  metal  catheter  with 
a  large  curve  and  long  handle  was  the  weapon  in  favour,  and  the  use  to 
which  it  was  sometimes  put  may  be  gathered  from  the  following  extract 
from  a  favourite  surgical  text-book  of  that  period  :  "  When  complete 
retention  occurs,  it  may  be  necessary  to  force  a  catheter  through  the 
substance  of  the  prostate  " — a  practice  which  I  regret  has  not  as  yet 
been  entirely  abandoned,  as  specimens  of  prostate  removed  by  me  and 
in  my  collection  indicate.  When,  eventually,  the  catheter  failed  the 
bladder  was  drained  permanently  either  suprapubically  or  perineally. 

In  1885  Bottini,  of  Pavia,  introduced  the  galvano-cautery  for  the 
purpose  of  removing  the  prostatic  obstruction.  The  method  was  prac- 
tised by  many  surgeons  in  this  country,  in  America  and  on  the 
Continent,  particularly  in  Berlin,  and  extolled  by  some ;  but  the 
practice  did  not  survive  the  test  of  experience.  I  myself  have  removed 
the  prostate  in  several  instances  in  which  Bottini's  operation  had  failed 
to  effect  even  an  amelioration  of  the  symptoms. 

About  the  same  period  Mercier,  in  France,  and  Gouley,  in  America, 
introduced  the  prostatome  for  cutting  a  canal  through  the  obstructing 
prostate  by  the  perineal  route,  and  I  myself  witnessed  Mr.  Norton,  of 
St.  Mary's  Hospital,  perform  this  operation  by  means  of  an  instrument 
devised  by  himself,  resembling  a  wad-cutter.  The  operation  fell  into 
disfavour  as  useless. 
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In  1888  a  serious  attempt  was  made  in  America  by  Belfield  and  in 
this  country  by  McGill  to  deal  with  prostatic  obstruction,  by  the  removal 
suprapubically,  by  scissors  and  forceps  of  all  kinds,  of  the  intravesical 
portion  of  the  prostate,  on  the  theory  that  the  so-called  "  middle  lobe  " 
was  the  main  cause  of  the  obstruction  to  the  flow  of  urine — a  view 
very  largely  held  by  the  profession  at  the  time,  but  which  was  combated 
by  Dittel  of  Vienna,  who  maintained  that  the  enlarged  lateral  lobes 
were  the  main  cause  of  the  obstruction,  and  in  1890  removed  a 
wedge-shaped  portion  of  each  lateral  lobe  through  an  extensive  perineal 
wound,  but  he  found  few  imitators.  McGill' s  operation  enjoyed  a 
temporary  though  transient  notoriety,  for  apart  from  the  high  mor- 
tality attending  it,  in  a  very  large  proportion  of  cases  the  bladder  failed 
to  regain  the  power  of  expelling  the  urine. 

In  1892  Dr.  William  White  of  Philadelphia  proposed  double  castra- 
tion with  a  view  to  causing  atrophy  of  the  enlarged  prostate  in  man,  as 
experiments  were  said  to  have  done  in  the  normal  prostate  in  the  dog. 
This  became  the  popular  operation  for  a  time,  displacing  McGill's 
operation.  Personally  I  had  no  faith  in  this  procedure,  and  I  am  glad 
I  never  practised  it.  As  in  a  large  proportion  of  cases  the  operation  was 
followed  by  grave  mental  disturbance  it  was  soon  abandoned  in  favour 
of  double  vasectomy — which  was  supposed  to  cause  the  same  effect  as 
castration — introduced  by  the  late  Mr.  Reginald  Harrison ;  and  this  in 
turn  became  the  fashionable  treatment.  Experience  proved  that 
neither  of  these  procedures  was  of  any  practical  value,  beyond, 
perhaps,  inducing  a  temporary  amelioration  of  the  symptoms. 

Towards  the  end  of  last  century  perineal  prostatectomy  was  prac- 
tised by  Albarran,  in  France,  and  Young,  in  America,  and  for  many 
years  was  largely  practised  in  both  these  countries,  but  I  do  not 
think  it  ever  became  very  popular  in  England.  I  believe  it  has 
now  been  abandoned  except  by  Young  and  a  few  imitators  in 
America. 

On  December  1,  1900,  I  performed  for  the  first  time  my  operation 
of  total  enucleation  of  the  prostate,  and  in  July,  1901,  published  in 
the  British  Medical  Journal,  for  the  consideration  of  the  profession 
at  large,  a  lecture  delivered  by  me  at  the  Medical  Graduates'  College, 
giving  a  full  description  of  the  operation,  with  details  of  four  suc- 
cessful cases.  I  have  now  completed  1,674  cases  of  the  operation, 
details  of  1,550  of  which  have  been  recorded  in  the  numerous  papers 
published  in  the  medical  journals.  I  believe  I  may  say  that  this  opera- 
tion is  now  almost  universally  practised  by  surgeons. 
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I  have  now  given  you  an  historical  sketch — an  imperfect  sketch,  I 
recognize — of  the  stages  by  which  surgical  progress  has  been  accomplished 
in  connexion  with  the  diseases  of  each  individual  region  of  the  urinary 
system  in  the  last  forty-five  years,  and  thus  endeavoured  to  give  you  a 
vivid  picture  of  the  wonderful  progress  that  has  been  achieved  in 
urinary  surgery  in  that  period  as  a  whole  —  to  which,  as  we  have 
seen,  British  surgeons  have  contributed  no  mean  part.  I  venture  to  say 
that  there  is  no  other  l)ranch  of  surgery  in  which  greater  progress  has 
been  made,  or  one  which  has  been  attended  by  greater  relief  to  human 
suffering.  Some  of  us,  indeed,  may  imagine  that  urinary  surgery  has 
almost  reached  its  zenith.  A  great  countryman  of  mine  once  said:  "No 
man  can  place  bounds  to  the  strides  of  a  nation,"  and  surely  there  can 
be  no  limits  to  the  strides  of  surgery.  I  have  had  the  good  fortune  of 
witnessing  and  taking  a  humble  part  in  the  great  advance  described  to 
you.  I  hope  that  many  of  the  members  of  the  Section  will  live  to  look 
back  on  still  greater  achievements  in  urinary  surgery.  I  believe  that 
the  formation  of  this  Section,  by  creating  a  healthy  and  friendly 
rivalry  in  your  efforts,  and  by  co-ordinating  your  work,  will  have  a 
vast  and  favourable  influence  in  continuing  the  progress  of  recent 
years. 
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The  Treatment  of  Subacute  Nephritis  by  Kidney  Decapsu- 
lation, with  an  Account  of  Four  Cases  of  Nephritis  in 
which   Decapsulation  was  Undertaken/ 

By  Sir  Thomas  Horder,  M.D.,  F.E.C.P. 

(ABSTRACT.) 

[Printed,  inextenso,  in  the  Brit.  Med.  Jotirn.,  November  13,  1920,  p.  727.] 

(1)  Historical. — The  decade  1896-1906  saw  a  good  deal  of  experi- 
mental kidney  surgery.  A  few  of  the  cases  turned  out  to  be  cases  of 
true  nephritis.  Some  successes  led  surgeons  to  operate  deliberately  in 
nephritis  (Harrison,  Edebohls,  Israel,  Pousson).  The  record  of  cases 
was  added  to  by  Primrose,  Guiteras,  Hauchet,  Boyd,  Tyson,  Lyman, 
Harris,  and  Clayton-Greene.  The  early  technique  consisted  of  simple 
puncture,  then  incision  and,  later,  decapsulation.  First  one  kidney  only 
was  dealt  with,  then  both  kidneys  at  different  times,  then  both  kidneys 
together.  Many  cases  operated  on,  though  called  cases  r^i  "  Bright's 
disease,"  were  evidently  not  so.  Exact  knowledge  came  slowly,  partly 
because  of  the  too  rash  advocacy  of  the  procedure  and  partly  because 
of  the  lack  of  collaboration  between  surgeon  and  physician.  The  data 
have  not  yielded  definite  indications  for  the  operation. 

(2)  The  present  cases  are  presented  in  two  pairs.  The  first  pair 
were  similar  in  clinical  features  and  were  highly  successful  in  their  end- 
results.  They  give,  I  believe,  material  from  which  more  or  less  exact 
indications  for  operation  may  be  obtained.  The  second  pair  are 
recorded  largely  for  comparison  :  they  were  only  partly  successful. 

'  At  a  meeting  of  the  Section,  held  October  28,  1920. 
D — U    1 
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Case  I. — J.  A.,  aged  30,  a  dressmaker,  was  admitted  to  St.  Bartholomew's 
Hospital  on   April  6,  1914.     She  gave  a  history  of  swelling  of   the  legs  and 
thighs,  first  noticed  four  months  previously,  and  increasing  gradually.    She  had 
been  short  of  breath  with  efi'ort  and  had  vomited  on   two  or  three  occasions. 
There  was  nothing  in  her  past  history  throwing  light  upon  the   origin  of  the 
present  illness.     On  examination  the  patient  presented  the  picture  of  so-called 
parenchymatous  nephritis.     She  was  anaemic,  her  face  was  somewhat  puffy, 
both  lower  limbs  were  very  oedematous  and  the  oedema  involved  the  loins  and 
lower  abdominal  parietes.     The  urine  was  diminished   in   amount,  averaging 
30  oz-  in  the  twenty-four  hours,  pale,  specific  gravity  1015,  and  contained  0'25 
per  cent,   of  protein  with  granular  and  epithelial  casts.     The  systolic  blood- 
pressure  was  120  mm.  Hg,  the  radial  artery  was  not  thickened,  and  the  heart 
was  natural.     The  fundus  oculi  was  also  natural.     As  the  result  of  the  cus- 
tomary medical  treatment — rest,  diet,  deprivation    of  salt,    diaphoresis  and 
aperients — the  oedema  diminished  until  there  was  slight  pitting  in  the  region 
of  the  lumbar  spine  only,  the  patient  lost  17  lb.  in  weight,  the  albumin  dropped 
to  O'l  per  cent,  and  the  anaemia  improved.     She  was  discharged  "  relieved  "on 
May  29,  1914.      This  patient  was  readmitted  on  February  27,  1915,  stating 
that  she  had  remained  fairly  well  and  at  work  until  early  in  January,  w^hen  she 
noticed  swelling  of  the  face,  neck  and  abdomen,  and  a  return  of  the  swelling  in 
the  lower  limbs.     Her  urine  had  become  very  scanty.     She  had  taken  to  her 
bed,  but  her  condition  had  not  improved.     On  examination  she  was  found  to 
be  more  anaemic  and  much  more   oedematous   than  at  the  time  of  her  former 
admission.     There  was  considerable  ascites  :  the  abdomen  measured  39  in.  in 
circumference.      The  heart   showed  no    abnormality   except   a  ringing  aortic 
second  sound  ;    the  systolic    blood-pressure  was    116  mm.   Hg.       The  urine 
was  reduced  to   an  average  of    20    oz.    in  the    twenty-four    hours,    specific 
gravity    1020 ;     protein   excretion   amounted   to    0"4    per   cent. ;    casts    were 
abundant.      Vomiting     occurred    on    several    occasions.      Despite    energetic 
measures  on  the  usual  lines,  there  was  no  improvement  in  the  general  state, 
and  no  diuresis  established,  after  a  sojourn  of   six  weeks  in  hospital.     At  the 
end  of  this  period,  therefore,  I   asked  Sir  D'Arcy  Power's   assistance  in  the 
case,  and  on  May  13,  1915,  he  decapsulated  both  kidneys.     There  were  a  good 
many  iDerinephric   adhesions,  more  on  the  left  than   on  the  right  side.     The 
capsules  were  more  adherent  to  the  kidney  substance  than  is   normal,  this 
entailing  a  certain  amount  of  splitting  of  these  structures  during  their  removal. 
Both  kidneys  were   probably  a   little   enlarged,  slightly  mottled,  but  certainly 
not  pale.     The  patient  made  an   uninterrupted  recovery  from  the  operation. 
Improvement  in   the  urine  excretion,  in   the  oedema,  and  in  the  albuminuria 
began  at  once.     At  the  end  of  the  second  week  after  the  operation  there  was 
no  oedema,  and  the  urine  excretion  was  normal ;  the  albumin  was  less  than  O'l 
per  cent.     At  the  end  of  six  weeks,  when  the  patient  was  discharged  (July  3, 
1915),  her  colour  was  natural,  she  was  quite  free  from  oedema  at  anytime,  and 
the  urine  showed  no  trace  of  protein  and  no  casts.     Two  months  after  her  dis- 
charge she  reported  herself  at  hospital  saying  she  was  at  work  and  in  good 
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health.  The  urine  still  contained  a  trace  of  albumin.  I  lost  sight  of  this 
patient  for  five  years.  She  then  came  to  see  me  (January  16,  1920)  to  ask  if 
I  thought  she  could  get  married  and  go  to  live  in  India.  This  gave  me  an 
opportunity  of  examining  her.  I  found  no  signs  of  disease,  indeed  she  was 
in  most  excellent  health,  and  had  been  so  since  she  was  last  seen.  Dr. 
Geoffrey  Evans,  to  whom  I  sent  a  morning  and  an  evening  specimen  of  her 
urine,  reported  that  both  of  these  were  quite  free  from  protein  and  other 
abnormalities,  and  were  of  good  specific  gravity. 

Case  II. — J.  L.,  aged  10,  was  seen  in  consultation  with  Dr.  Hartigan  on 
October  18,  1914.  Six  weeks  previously  there  had  been  slight  sore  throat  and 
pyrexia,  passing  off  in  a  few  days,  to  be  followed  four  weeks  later  by  a  similar 
attack.  About  a  week  after  this  second  sore  throat  the  child  was  found  to 
have  a  puffy  face,  oedema  of  both  legs,  albuminuria,  and  pyrexia.  This  was 
her  condition  when  first  seen.  She  was  treated  on  the  customary  lines  of 
an  acute  nephritis,  but  the  symptoms  got  worse,  so  that  by  the  end  of  the 
second  month  of  the  illness  the  urine  was  scanty  and  loaded  with  protein,  casts 
were  abundant,  and  the  dropsy  was  universal  and  very  marked.  The  tempera- 
ture was  slightly  raised  throughout,  and  showed  exacerbations  which  were 
accompanied  by  vomiting,  headache,  drowsiness,  increase  in  the  oedema  and 
anuria.  In  some  of  these  "  crises "  the  vomiting  was  very  troublesome, 
making  feeding  difficult.  In  addition  to  the  routine  remedies,  trial  was  made 
of  an  autogenous  streptococcus  vaccine  from  cultures  derived  from  the  secre- 
tion taken  from  the  tonsils.  The  condition  gradually  got  worse,  so  that  by  the 
end  of  six  months  the  child's  state  was  most  unsatisfactory  ;  the  oedema  was 
extreme  and  involved  the  peritoneum,  both  pleural  sacs  and  the  lungs.  The 
ascites  was  relieved  on  two  occasions  by  paracentesis.  At  the  end  of  the  seventh 
month  I  suggested  decapsulation  of  the  kidneys,  and  this  was  decided  upon 
after  further  consultation  with  Sir  William  Osier  and  Sir  D'Arcy  Power.  The 
procedure  was  undertaken  by  Sir  D'Arcy  Power  on  May  21,  1915,  gas  and 
oxygen  being  administered,  with  a  little  ether,  by  Mr.  E.  Boyle.  The  bilateral 
operation  was  completed  in  tliirty-five  minutes.  A  great  deal  of  oedema  fluid 
escaped  from  the  lumbar  incisions  during  the  operation.  The  capsules  of  the 
kidneys  were  stripped  without  difficulty,  exposing  pale  mottled  organs  of  a 
size  large  in  i^roportion  to  the  patient's  age.  The  kidney  substance  was  not 
under  any  apparent  tension.  The  wounds  healed  well,  and  there  were  no  un- 
toward after-symptoms.  Diuresis  began  almost  at  once,  and  the  oedema 
rapidly  diminished.  The  after-history  in  this  case  is  interesting  because  the 
condition  was  complicated  by  the  presence  of  the  infected  tonsils.  Six  months 
after  the  operation  the  patient  was  found  to  have  a  slight  degree  of  oedema  of 
the  face  and  feet  at  times,  and  there  was  slight  albuminuria,  although  the 
general  state  was  greatly  improved-  There  was  at  least  one  "  flare-up,"  with 
nausea,  malaise,  and  slight  increase  of  both  oedema  and  albumin.  This 
occurred  fifteen  months  after  the  operation.  But  the  decapsulation  had  clearly 
increased  the  renal  adequacy,  rendering  this  in  large  measure  proof  against  the 
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chronic  infection.  Dr.  Hartigan,  however,  considered  this  attack  and  some 
subsequent  lesser  developments  of  the  same  sort  to  be  in  all  probability  associ- 
ated v^ith  the  septic  tonsils,  and  he  decided  to  have  these  enucleated.  This  was 
done  in  June,  1918,  three  years  after  the  decapsulation.  The  procedure  seems 
to  have  completed  the  girl's  recovery,  for  within  a  month  of  it  the  last  trace  of 
cedema  disappeared  and  the  urine  became  free  from  albumin.  Since  this  time 
she  has  remained  quite  well.  A  letter  from  her  mother,  dated  October  26, 
1920,  says  :  "  Joyce  is  quite  well ;  she  has  grown  a  fine  girl  ;  does  everything, 
plays  hockey,  lacrosse,  dances  ;  is  really  wonderful." 

Case  III.— Captain  E.  C.  L.,  aged  29,  first  seen  on  July  29,  1919,  in 
consultation  with  Dr.  William  Eoche.  His  history  was  as  follows :  Ten 
months  previously  he  had  an  attack  which  was  labelled  "influenza"  by  the 
medical  officer.  I'here  was  hacmaturia  with  the  illness,  frequent  and  painful 
micturition,  headache,  malaise,  and  nausea.  After  a  week  he  was  allowed  up 
and  granted  sick  leave.  He  went  to  Harrogate,  but  was  taken  ill  again,  and  saw  a 
doctor  who  diagnosed  his  case  as  nephritis.  He  was  transferred  to  a  military 
hospital  and  placed  under  special  treatment  in  a  ward  given  up  to  nephritis 
cases.  At  this  time  he  suffered  from  headaches,  nausea,  pains  in  the  back, 
and  puffiness  of  the  eyes  and  face  in  the  morning.  He  was  under  continuous 
treatment  from  the  beginning  of  December,  1918,  until  April,  1919,  when  he 
was  sent  home  on  two  months'  leave.  On  examination  the  patient  was  found 
to  be  free  from  oedema  except  of  the  eyes  in  the  early  morning.  The  urine 
output  averaged  30  to  40  oz.  daily ;  it  contained  0*2  per  cent,  of  protein,  a  fair 
number  of  red  blood  cells,  a  few  leucocytes,  a  few  granular  casts  ;  specific 
gravity  1014.  There  was  slight  hypertrophy  of  the  left  ventricle  as  judged  by 
some  heaving  of  the  impulse,  and  a  booming  first  sound  ;  the  aortic  second 
sound  was  accentuated ;  the  radial  artery  was  easily  felt :  the  blood-pressure 
was  175-85  mm.  The  patient  complained  of  being  easily  fatigued,  of  head- 
aches and  backache  with  slight  exertion,  nausea  at  times,  and  suffered  from 
sudden  starts  as  he  was  getting  off  to  sleep.  The  fundus  oculi  was  normal. 
In  view  of  the  prolonged  expert  treatment  which  this  officer  had  received,  and 
his  unsatisfactory  state,  I  advised  him  to  submit  to  kidney  decapsulation, 
and  this  was  done  by  Sir  D'Arcy  Power  on  August  8,  1919.  The  capsules  of 
the  kidneys  were  rather  difficult  to  remove,  splitting  a  good  deal  in  the  process. 
The  surface  of  the  organs  was  a  little  rough,  and  small  fragments  of  the  cortex 
came  away  during  the  process  of  decapsulation.  A  small  piece  of  one  of  the 
kidneys  was  removed  for  microscopical  examination.  Dr.  Geoffrey  Evans 
kindly  undertook  this  for  me  and  reported  on  the  sections  as  follows  :  "  The 
sections  are  of  a  small  piece  of  the  cortex  of  the  right  kidney  fixed  in  formol- 
Miiller,  embedded  in  gelatin  and  cut  frozen.  The  capsule  had  been  previously 
stripped,  and  does  not  therefore  appear  in  the  section.  The  interstitial  tissue 
is  markedly  swollen  with  oedema,  and  in  it  are  small  scattered  areas  of  small- 
cell  infiltration.  There  is  some  increase  of  fibrous  connective  tissue.  The 
vessels  are  relatively  normal,  but  in  several  afferent  arterioles  there  is  a  fatty 
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obliterative  endarteritis  such  as  is  typical  of  diffuse  hyperplastic  sclerosis 
(?  arterio-capillary  fibrosis  ' — T.  H.),  while  the  capillaries  of  the  tufts  show 
varying  degrees  of  hyaline  degeneration  with  fatty  change.  The  most  marked 
pathological  change  is  a  proliferation  of  the  epithelial  cells  of  Bowman's 
capsule,  in  which  both  parietal  and  visceral  layers  are  involved,  leading  to 
adhesion  of  the  two  layers  in  part  of  many  glomeruli.  All  glomeruli  are  more 
or  less  affected  :  in  those  more  damaged  there  is  a  periglomerular  fibrosis  ; 
a  few  have  undergone  atrophy  and  fibrosis.  The  tubular  epithelium  shows,  in 
general,  a  certain  degree  of  cloudy  swelling  and  desquamation  and  local  fatty 
degeneration.  There  is  no  vascular  engorgement.  The  changes  appear  to  be 
recent.  The  interstitial  tissue  shares  in  the  inflammatory  process."  Eecovery 
was  uninterrupted.  The  first  week  after  the  operation  showed  considerable 
increase  in  the  urine  secretion,  rising  to  60  oz.  on  the  fifth  to  eighth  days,  and 
the  puffiness  of  the  face  disappeared.  A  month  after  the  operation,  however, 
there  was  practically  no  change  in  the  characters  of  the  urine,  which  still 
contained  red  blood  cells,  leucocytes,  0"15  per  cent,  albumin,  and  a  few  hyaline 
and  granular  casts.  The  patient  wintered  at  Malaga,  and  a  report  of  the  urine 
from  Dr.  Gutierrez  on  January  17,  1920,  showed  almost  the  same  features  as 
those  just  mentioned.  When  examined  on  June  7,  the  blood-pressure  was 
160-80  mm.,  the  heart  was  less  irritable,  but  still  gave  evidence  of  slight 
hypertrophy,  the  headache  and  night  starts  had  gone,  and  the  patient  could 
walk  five  miles  without  being  tired.  The  urine  showed  no  change ;  nor  did  it 
on  September  9,  at  which  date  the  protein  ratio  of  albumin  to  globulin  was 
found  by  Dr.  Mackenzie  Wallis  to  be  9  to  1  ;  red  and  white  blood  cells  were 
still  present,  and  a  few  granular  and  hyaline  casts. 

Case  IV. — G.  S.,  aged  18,  was  first  seen  on  February  15,  1918,  for 
Dr.  Vickery.  He  was  sufi'ering  from  headaches,  backache,  inability  to  undergo 
any  exertion,  and  anorexia.  There  had  been  slight  oedema  of  the  face  in  the 
early  morning  before  the  present  examination,  but  this  symptom  had  passed  off. 
The  patient  had  been  discovered  to  be  albuminuric  some  eighteen  months 
previously.  The  urine  now  yielded  the  following  characters :  Amount  in 
twenty-four  hours,  32  oz.  ;  pale  yellow,  clear,  no  naked-eye  deposit,  specific 
gravity  1020,  acid,  albumin  0'35  per  cent.  ;  centrifugalized  deposit  shows  red 
blood  cells  absent,  leucocytes  in  large  numbers ;  hyaline,  epithelial,  and 
granular  casts  in  large  numbers.  The  radial  artery  was  palpable  ;  the  systolic 
blood  pressure  was  145  mm,  ;  the  left  ventricle  gave  evidence  of  slight 
hypertrophy ;  the  fundus  oculi  was  normal.  This  patient  had  received  very 
efficient  treatment  before  I  saw  him,  and  it  was  thought  advisable  to  try  the 
effect  of  bilateral  decapsulation  upon  his  renal  function.  This  was  done  on 
March  4,  1918,  by  Sir  D'Arcy  Power.  The  operation  and  convalescence  were 
uneventful.  As  oedema  was  not  present  before  operation  in  this  case,  there 
was  no  noticeable  change  to  record  in  the  patient's  appearance.  But  the 
records  of  the  urine  in  respect  to  its  abnormal  features  immediately  subsequent 
to  the  decapsulation  are  of  interest  {see  Table).    Subsequent  urine  examinations 
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always  showed  the  presence  of  albumin  and  an  occasional  hyaline  cast ;  but 
the  albumin  never  readied  more  than  0'12  per  cent.,  and  this  was  after  a  long 
railway  journey.  (The  patient  was  over  6  ft.  in  height,  and  "  postural "  effects 
were  often  to  be  observed  in  connexion  with  the  albuminuria.)  So  far  as  the 
symptoms  were  concerned,  there  has  been  a  very  slow  general  improvement ; 
the  headaches  have  been  less  severe  and  less  frequent,  allowing  of  brain  work, 
which  was  formerly  impossible.  The  arterial  hyper-tension  fell  to  120  mm. ;  the 
slight  cardiac  hypertrophy  remained.  Writing  as  recently  as  October  24,  1920, 
this  boy's  father  says,  "  Generally  speaking,  I  should  describe  him  as  still 
very  slowly  improving  ;  his  sick  headaches  are  not  so  numerous  as  a  year  ago, 
and  are  generally  milder  when  they  come." 


Records  of  Urine,  showing  Abnormal  Features  immediately  subsequent 

TO  Decapsulation. 


Days  after 
ojjeratiou 

Amount 
of  urine 

Amount  of 
albumin 

Red  blool 
cells 

Leucocytes 

Casts 

Oz. 

Per  cent. 

1 

36 

0-45 

Numerous 

Numerous 

Fair  number 

2 

56 

0-25 

A  few 

3 

58 

0-2 

Very  few 

Fair  number 

9 

60 

0-25 

None 

A  few 

12 

60 

0-18 

,j 

A  few 

17 

48 

0-12 

,, 

Scanty 

A  few,  hvaline  only 

19 

50 

0-075 

" 

>) 
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(3)  General  Remarhs. — These  cases,  and  available  records,  suggest 
strongly  that  there  is  a  clinical  type  of  nephritis  in  which,  when 
thorough  general  measures  have  proved  unavailing,  decapsulation 
becomes  a  definite  indication  and  promises  satisfactory  results.  This 
type  is  subacute  nepliritis.  It  is  characterized  by  extensive  and  con- 
siderable oedema,  massive  albuminuria  with  casts,  toxic  symptoms  of 
the  chronic  uraemic  kind  and  an  absence,  or  the  presence  in  only  slight 
degree,  of  cardiovascular  changes.  In  chronic  interstitial  nephritis, 
granular  kidney,  and  (or)  the  arteriosclerotic  kidney,  in  which 
conditions  there  is  general  arteriocapillary  fibrosis,  the  operation  is 
contra-indicated,  or.  if  undertaken,  must  not  be  expected  to  do  more 
than  effect  improvement.  In  acute  nephritis,  especially  if  anuria  be 
present,  it  is  probably  justifiable  to  puncture  or  to  incise  the  kidney, 
faiUng  general  measures.  The  mechanism  by  which  the  effects  of 
decapsulation  are  secured  is  unknown.  It  may  well  be  by  a  simple 
process  of  drainage  into  the  perinephric  tissues.  It  cannot  be  entirely 
by  the  formation  of  new  vessels,  because  this  process  takes  time,  whereas 
the  results  of  decapsulation  are  immediate. 
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DISCUSSION. 

Sir  D'Arcy  Power  said  that  Sir  Thomas  Horder  paved  the  way  for  a 
discrimination  between  cases  of  nephritis  which  would  receive  benefit  from 
stripping  off  the  renal  capsule  and  those  in  which  it  was  not  worth  while  to 
attempt  any  operation.  He  had  performed  the  operation  several  times  about 
the  year  1902,  at  the  instigation  of  Sir  Wilmot  Herringham,  but  had  abandoned 
it  as  there  w^as  no  improvement  afterwards.  Sir  Thomas  Border's  cases  were 
much  younger  people  and  he  was  glad  to  hear  the  result.  As  regards  the 
operation  itself  it  presented  no  difficulties  ;  he  thought  that  both  kidneys  should 
be  stripped  at  the  same  time  and  that  the  capsule  should  be  cut  away  rather 
than  left.  Drainage  was  unnecessary,  and  he  had  not  adopted  it  in  any  of  the 
four  cases.  It  was  clear  from  the  record  of  the  second  case  that  extreme 
oedema  with  ascites  was  no  counter-indication  to  operation. 

Mr.  Frank  Kidd  described  four  cases  upon  which  he  had  operated.  One 
of  these  was  cured,  one  relapsed,  and  two  seemed  likely  to  be  cured.  He 
thought  that  the  operation  relieved  the  obstruction  to  the  lymphatic  circulation, 
and  allowed  the  lymph  to  drain  away  from  the  perinephric  tissues. 

Dr.  Lewis  Smith  thought  that  the  operation  was  most  useful  in  cases  of 
subacute  nephritis,  and  raised  the  question  as  to  whether  retinal  changes 
were  a  contra-indication  to  operation. 

Dr.  G.  Evans  suggested  that  a  portion  of  the  kidney  should  be  excised 
for  microscopical  examination  in  all  cases,  so  that  an  accurate  pathological 
classification  could  be  made. 

Dr.  George  Graham  emphasized  the  importance  of  making  chemical 
tests  of  the   renal   function  both  before  and  after   operation. 

Mr.  Gwynne  Williams  and  the  President  both  described  cases. 


On    Transperitoneal    Nephropexy. 
By  ViCTOE   BoNNEY,  M.S.,  M.D.,  B.Sc.Lond.,  F.K.C.S. 

(ABSTRACT.) 

The  success  of  nephropexy  depends  primarily  upon  whether  the 
symptoms  for  which  it  is  performed  are  or  are  not  due  to  the  ptosis 
of  the  kidney,  and  the  popularity  of  the  operation  has  waned  of  recent 
years  because  of  its   considerable  percentage  of   failures.     In  certain 
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cases  it  is  impossible  to  be  sure  whether  the  kidney  is  the  source  of  the 
pain,  and  for  this  class  of  case  I  have  for  the  last  eight  or  nine  years 
performed  transperitoneal  nephropexy,  an  operation  which  in  cases  of 
doubt  allows  a  thorough  investigation  of  the  abdominal  organs  before 
fixing  the  kidney. 

The  first  time  I  performed  it  was,  so  to  speak,  by  accident.  The 
patient  had  a  pelvic  tumour  which  on  opening  the  abdomen  proved  to 
be  a  prolapsed  ectopic  kidney,  the  renal  vessels  coming  off  from  the 
aorta  an  inch  above  its  bifurcation.  I  stitched  the  kidney  to  the  psoas 
muscle  at  the  level  of  the  root  of  the  renal  vessels  and  the  result  was 
good. 

The  advantages  of  the  operation  thus  became  apparent  to  me,  and 
since  then  I  have  performed  it  twenty  times.  All  these  cases  made 
good  recoveries  and  the  results  seem  to  be  permanent.  I  had  occasion 
to  re-open  the  abdomen  of  one  patient  whose  left  kidney  I  had  fixed  in 
this  way  four  years  previously  and  found  the  organ  well  fixed. 

But  the  most  interesting  point  is  that  this  method  of  approach  to 
the  kidney  revealed  conditions  which,  had  the  loin  route  been  adopted, 
would  have  probably  been  overlooked.  Thus  gall-stones  have  been 
found  twice,  thickening  and  adhesion  round  the  pylorus  once,  very 
small  calculi  in  the  pelvis  of  the  kidney  twice,  and  in  the  upper  ureter 
once,  early  carcinoma  of  the  transverse  colon  once,  whilst  unsuspected 
chronic  appendicitis  has  been  discovered  on  several  occasions. 

The  steps  of  the  operation  as  I  have  performed  it  are  as  follows  : 
The  incision  is  made  either  through  the  rectus  or  along  its  outer  edge 
or  obliquely  downwards  through  the  oblique  muscles  as  far  as  the  edge 
of  the  rectus.  After  careful  investigation  of  all  the  abdominal  organs 
the  stomach  and  intestines  are  packed  away  by  swabs.  A  space  of 
posterior  parietal  peritoneum  is  thus  left  clear,  through  which  the 
kidney  may  be  felt  or  seen.  This  peritoneum  is  now  incised  above 
and  parallel  to  the  flexure  of  the  colon  and  the  perirenal  fat  having 
been  teased  apart  by  the  fingers  the  lower  pole  of  the  kidney  is  exposed. 
If  it  is  necessary  to  examine  the  kidney  closely  the  whole  of  it  may 
be  freed  and  dislocated  through  the  wound,  but  as  a  rule  it  is 
sufficient  to  bare  its  lower  end.  The  index  fingers  now  tease  apart  the 
fat  until  the  psoas  muscle  is  exposed.  Lying  in  front  of  this  in  about 
four  cases  out  of  five  is  a  broad  aponeurotic  expansion,  the  upper  end 
of  the  psoas  parvus,  which  forms  a  most  suitable  holding  ground  for 
two  of  the  anchoring  sutures.  The  lower  pole  of  the  kidney  is  now 
pulled  forwards  and  downwards  and  three  No.  4  silk  sutures  are  passed 


Section  of  Urology  21 

through  the  renal  substance — one  on  its  inner  side,  one  at  its  apex  and 
one  at  its  outer  side.  By  means  of  a  long-handled  needle  the  posterior 
ends  of  these  sutures  are  carried  through  the  substance  of  the  psoas 
muscle.  They  are  then  tied,  care  being  taken  to  see  that  the  kidney  is 
brought  directly  up  against  the  muscle  without  the  intervention  of 
perinephric  fat.  The  opening  in  the  posterior  peritoneum  is  then 
sutured  and  the  abdominal  wound  closed. 

There  should  be  practically  no  bleeding  except  what  comes  from 
the  punctures  in  the  kidney  and  this  stops  when  the  sutures  are  tied. 
The  operation  is  simple  unless  the  patient  be  fat.  The  left  kidney  is 
less  accessible  than  the  right. 

DISCUSSION. 

Mr.  Thomson  Walkek  considered  that  as  the  kidney  was  only  fixed  at 
its  lower  pole,  there  was  a  risk  of  its  tilting  forward.  He  also  feared  that 
there    might  be    a  risk  of    injuring  the  ureter. 

Mr.  Webb  Johnson  considered  that  the  lumbar  approach  allowed  of  a 
better  examination  of  the  kidney  and  ureter,  and  that  by  this  method  alone 
could  firm  fixation  be  assured. 
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Unilateral  Hcemorrhagic  Interstitial   Nephritis  with  Slight 

Hydronephrosis/ 

By  Zachary  Cope,  F.E.C.S. 

A  RIGHT  kidney  removed  from  a  woman  aged  36.  For  a  month 
the  patient  had  suffered  from  continuous  painless  haematuria.  The 
bleeding  became  copious  and  caused  serious  anaemia.  Examination 
showed  an  enlarged  left  kidney,  but  examination  by  cystoscopy  and 
ureteral  catheterization  proved  all  the  blood  to  be  coming  from  the 
right  kidney.  The  secretion  of  the  left  kidney  was  normal.  No 
evidence  of  stone  was  seen  by  X-rays.  On  exposure  of  the  right  kidney 
it  was  seen  to  be  hydronephrotic.  No  tumour  nor  stone  was  found. 
Nephrectomy  was  performed.  Uneventful  convalescence.  Section  of 
the  kidney  showed  very  distinct  and  general  interstitial  changes  with 
many  haemorrhagic  patches  easily  visible  to  the  naked  eye. 

Microscopical  section  shown. 

Microscopical  Report  on  the  Specimen  by  Stanley  Wyard,  M.D. 

The  most  striking  feature  of  the  specimen  is  the  extreme  fibrosis 
which  affects  all  parts,  but  not  equally.  In  the  cortex  there  are  areas 
in  which  the  tubules  are  practically  normal  in  appearance  being  merely 
separated  by  some  excess  of  fibrous  tissue.  Elsewhere  the  tubules 
are  widely  separated  and  almost  or  completely  destroyed,  the  fibrous 
elements  being  predominant.      In  the  medulla  the  fibrosis  reaches  its 

'  At  a  meeting  of  the  Section,  held  November  25,  1920. 
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greatest  development  so  that  the  tubules  are  few  and  far  apart.  Many 
are  occluded  so  that  they  are  seen  as  mere  cords  of  epithelial  cells. 
The  vessel  v^^alls  are  very  greatly  thickened,  the  tunica  media  especially. 
Numerous  haemorrhages  into  the  cortex,  all  interstitial,  have  occurred. 
In  no  case  is  any  blood  found  in  the  lumen  of  a  tubule.  The  tubular 
elements  have  been  largely  destroyed  and  in  many  cases  replaced  by 
bands  of  fibrous  tissue.  The  distal  portion  of  the  tubule  appears  to  have 
suffered  most.  The  glomeruli  are  not  fibrotic  and  appear  healthy. 
Bowman's  capsule  is  normal  and  there  is  no  proliferation  of  its  cells. 
The  convoluted  tubules  similarly  appear  little  affected,  but  it  is  probable 
that  this  is  true  only  of  the  first  convolution  and  that  many  of  the 
second  convolutions  are  involved  with  the  other  portions.  The  brunt  of 
the  disease  has  fallen  upon  the  loops  of  Henle,  especially  the  descending 
limb  which  is  often  occluded  by  a  hyaline  plug.  The  collecting  tubules 
are  sometimes  dilated,  sometimes  compressed  and  obliterated.  The 
condition,  therefore,  is  one  of  interstitial  fibrosis  together  with  destruc- 
tion of  the  distal  portion  of  many  of  the  urinary  tubules.  Many  of  the 
other  tubules  are  rendered  inefficient  either  by  compression  from 
without  or  by  exudate  into  their  lumen.  Only  a  few — comparatively 
speaking — remain  patent  throughout  their  length. 


Haemato-nephrosis  due  to  Papilloma  of  the  Renal  Pelvis. 

By   Zachary    Cope,  F.E.C.S. 

A  LEFT  kidney  removed  from  a  female  patient,  aged  43,  who  for 
eighteen  months  had  suffered  from  intermittent  painless  hsematuria. 
Bleeding  often  brought  on  by  exertion.  Examination  showed  both 
kidneys  somewhat  enlarged,  the  left  larger  than  the  right.  They  were 
freely  mobile.  Cystoscopy  showed  that  the  blood  was  coming  from  the 
left  kidney.  A  short  time  before  operation  the  hasmaturia  ceased, 
the  left  kidney  became  larger  and  painful,  and  cystoscopy  showed  that 
nothing  was  coming  down  the  left  ureter.  Secretion  from  the  right 
kidney  normal.  At  operation  the  left  kidney  was  found  to  be  greatly 
enlarged  and  dilated.  It  was  incised  and  found  full  of  altered  blood — 
about  two  pints.  The  cause  of  obstruction  was  discovered  to  be  a 
sessile  papillary  growth  in  the  renal  pelvis  blocking  up  the  uretero- 
pelvic  junction.     Nephrectomy.     Uneventful  convalescence. 
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Four    Cases    of    Growths    of   the    Ureter. 
By  J.  W.  Thomson  Walker,  F.E.C.S. 

Case  I. — Papilloma  of  the  Ureter  ;  Hydronephrosis  ;  no  Urinary 
Symptoms  ;  Nephrectomy  ;  Ureterectomy. 

J.  E.,  AGED  64  (March  9,  1918)  was  sent  to  me  by  Dr.  John  Adams. 
He  complained  of  sweHing  of  the  abdomen.  Eight  months  previously 
he  noticed  a  lump  in  the  right  side  and  this  has  continued  to  increase 
in  size.  Four  years  ago  he  had  haematuria  for  two  months  but  there 
had  been  no  recurrence.  If  he  walks  or  sits  for  a  long  time  there 
is  a  little  pain  under  the  ribs  and  in  the  right  groin.  He  had  lost 
weight  for  twelve  months   (about  12  lb.).     The  urine  was  normal. 

On  examination  a  huge  elastic  swelling  occupied  the  right  side  of 
the  abdomen  obliterating  the  waist  line  and  bulging  out  as  a  great 
rounded  mass  from  under  the  right  costal  margin  and  overlapping  the 
crest  of  the  ilium.  The  most  prominent  point  was  at  the  level  of 
the  umbilicus  in  the  line  of  the  nipple.  The  swelling  was  rounded, 
smooth  and  elastic,  and  tense.  It  extended  4J  in.  to  the  left  of  the 
middle  line  at  the  level  of  the  umbilicus,  and  vertically  in  the  mid-line 
from  2i  in.  below  the  ensiform  cartilage  to  within  1  in.  of  the  pubic 
symphysis.  There  was  absolute  dullness  on  percussion  except  at  a 
small  area  below  the  umbilicus.  On  bimanual  palpation  the  swelling 
could  be  felt  bulging  backwards  in  the  loin  and  all  its  surfaces  were 
rounded.     The  liver  dullness  rose  as  high  as  the  right  nipple. 

Cystoscopy  showed  a  normal  bladder  and  normal  ureteric  orifices. 
Upon  injection  of  indigo  carmine  a  copious  deeply  stained  efflux  was 
seen  on  the  left  side  in  fifteen  minutes.  No  efflux  appeared  on  the 
right  side.     A  diagnosis  of  closed  hydronephrosis  was  made. 

On  April  13,  1918,  I  operated  at  St.  Peter's  Hospital  and  exposed 
the  kidney  by  a  curved  lumbar  incision.  The  peritoneum  was  reflected 
with  some  difficulty,  being  firmly  adherent  to  the  anterior  surface  of  the 
swelling.  The  hydronephrosis  was  tapped  and  6J  pints  of  dark  brown 
fluid  were  collected  but  several  pints  escaped.  Dissection  of  the  cyst 
wall  of  the  ascending  colon  and  the  second  portion  of  the  duodenum 
was  difficult.     A  good  vascular  pedicle  was  isolated  and  ligatured. 

Up  to  this  time  there  was  nothing  to  distinguish  the  hydronephrosis 
p — u  \a 
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from  the  type  usually  found  with  valvular  formation  or  stricture  at  the 
pelvic  outlet.  On  clamping  the  ureter,  however,  the  forceps  crushed 
through  it  and  a  portion  of  it  came  away.  On  examining  the  ureter 
more  carefully,  it  was  found  that  the  lumen  was  blocked  with  papillo- 
matous material  and  that  the  wall  was  very  thick  and  friable.  A  thick 
ureter  was  felt  as  far  down  into  the  pelvis  as  the  hand  could  reach. 

The  operation  had  already  lasted  nearly  two  hours  and  I  did  not 
consider  it  wise  to  proceed  at  once  to  removal  of  the  ureter.  The 
ureter  was  ligatured  and  dropped  into  the  abdomen,  and  the  abdominal 
wound  closed. 

On  examining  the  hydronephrosis  from  within,  a  small  bud  of 
papilloma  could  be  seen  appearing  at  the  pelvic  outlet  filling  up  the 
orifice.     The  hydronephrotic  sac  was  not  otherwise  peculiar. 

The  patient  made  a  good  recovery  from  the  operation  and  three 
months  later  came  in  for  operation  on  the  ureter. 

On  July  18,  1918,  I  performed  ureterectomy  through  a  median 
vertical  incision  below  the  umbilicus.  The  peritoneum  was  pushed  up 
from  the  pelvis  and  right  iliac  fossa.  Some  difficulty  was  encountered 
in  stripping  the  peritoneum  from  the  internal  abdominal  ring,  the  site 
of  an  old  strangulated  hernia.  The  ureter  was  much  thickened  and  was 
densely  adherent  to  the  common  iliac  vein  and  artery,  and  in  the  pelvis 
to  the  internal  iliac  vessels.  It  was  detached  from  above  downwards 
and  the  lower  1  in.  was  found  to  be  normal.  The  ureter  was  clamped 
and  tied  at  the  bladder  wall.  The  abdominal  wall  was  repaired  and  a 
drainage  tube  placed  in  the  pelvis. 

On  examination  of  the  specimen  of  ureter  removed,  it  was  found 
that  there  was  a  papillomatous  mass  growing  from  the  mucous 
membrane  of  the  upper  1^  in.  and  covering  the  whole  of  the  mucous 
surface.  This  is  prolonged  downwards  as  a  fleshy  wormlike  mass,  the 
thickness  of  the  little  finger,  growing  from  the  mucosa  and  reaching  to 
within  1'  in.  of  the  lower  (vesical)  end  of  the  specimen,  and  ending 
in  an  oval  mass.  On  the  mucous  membrane  of  the  lower  1  in.  there  are 
some  smaller  papillomata. 

The  pathological  report  on  the  growth  is  as  follows  :  "  The  ureteral 
growth  is  composed  of  villous  processes  of  much  thickened  transitional 
epithelium  supported  on  a  delicate  and  vascular  connective  tissue  core 
prolonged  from  the  submucosa.  The  base'of  the  growth  is  well  defined 
and  there  is  no  tendency  to  deep  infiltration.  It  is  a  simple  villous 
papilloma." 
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Case  II. — Papilloma  op  the  Gall  Bladdee  and  Uretek; 
Hydronephrosis  ;  Ureterectomy. 

K.  S.,  aged  38.  Examined  November  20, 1918.  Complained  of  blood 
in  the  urine  of  six  years'  duration.  The  blood  was  small  in  amount  at 
first  and  of  occasional  occurrence,  but  had  lately  appeared  more 
frequently  and  in  greater  quantity.  It  appeared  on  exposure  to  cold  or 
after  exertion,  and  he  has  passed  clots.  General  health  good, 
but  for  the  last  month  has  noticed  a  swelling  in  the  right  side  of  the 
abdomen. 

Examined  in  a  London  hospital  in  April,  1914.  No  growth  of  the 
bladder  visible  on  cystoscopy.  On  examination  a  large  mass  was 
palpated,  situated  in  the  right  side  of  the  abdomen  and  right  loin.  The 
swelling  was  not  tender.  It  moved  freely  with  respiration,  reached 
back  into  the  loin  and  could  be  moved  between  the  two  hands.  It 
extended  across  the  middle  line  at  the  level  of  the  umbilicus  and  above 
this  and  downwards  almost  to  the  iliac  crest.  The  surface  was  smooth 
but  the  outline  irregular  and  the  consistence  firm  and  elastic.  A  semi- 
tympanitic  note  was  given  on  percussion  over  the  anterior  surface  of 
the  swelling. 

Cystoscopy  was  attempted  but  the  bladder  was  full  of  masses  of 
clot.  The  clot  was  removed  with  an  evacuating  cannula  but  some  of  it 
still  remained  at  the  right  side  of  the  base.  The  left  ureteric  orifice 
was  normal.  The  left  ureter  was  catheterized  to  6  in.  and  a  free  flow 
of  urine  obtained.  Phenolphthalein  was  injected  and  the  urine  of 
the  left  kidney  became  coloured  in  seven  minutes  and  contained  37  per 
cent,  of  the  dye. 

On  December  13,  1918,  right  nephrectomy  was  performed.  The 
loculi  of  the  cyst  were  tapped  and  a  large  quantity  of  brown  blood- 
stained urine  removed.  The  ureter  was  clamped  and  tied  at  the  lower 
pole  of  the  kidney.  After  removal  of  the  hydronephrosis  a  small 
papillomatous  growth  was  found  in  the  upper  end  of  the  ureter  at  the 
uretero-pelvic  junction.  The  hydronephrotic  sac  showed  no  other 
unusual  features. 

The  patient  made  a  good  recovery  and  was  discharged  on  January 
10,  1919.  Haematuria  still  continued  and  was  almost  constant.  He 
was  directed  to  return  for  ureterectomy. 

Patient  was  readmitted  on  January  26,  1919,  having  had  hsematuria 
until  about  January  12.  Cystoscopy  showed  a  large  papilloma 
obliterating  the  orifice  of  the  right  ureter  and  another  papilloma  near  it. 
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February  28,  1919  :  Operation,  ureterectomy.  A  median  vertical 
incision  was  made  from  the  pelvic  symphysis  to  the  umbilicus,  and 
extended  later  to  the  right  of  the  umbilicus  for  about  an  inch.  The 
peritoneum  was  displaced  very  easily  from  the  bladder  and  right  side  of 
the  pelvis.  The  ureter  was  found  thickened  to  the  girth  of  the  thumb. 
The  vas  deferens  and  its  vessels  and  the  spermatic  vessels  were 
recognized  and  displaced.  There  was  difficulty  in  reaching  the  upper 
end  of  the  ureter  which  was  firmly  adherent,  and  a  pedicle  at  the  upper 
end  was  clamped  and  ligatured.  At  the  lower  end  the  ureter  was  fully 
exposed  and  the  adjacent  bladder  cleaned.  An  incision  was  made  through 
the  bladder  wall  about  \  in.  in  front  of  the  ureter  and  a  large  mass  of 
papilloma  found  projecting  from  the  ureteric  orifice  into  the  bladder 
and  another  large  papilloma  close  to  it.  A  portion  of  the  bladder  wall 
surrounding  the  ureteric  orifice  and  bearing  the  papillomata  was 
removed  with  about  1  in.  of  bladder  wall  all  round  the  ureteric  orifice. 
The  bladder  wound  was  then  stitched  from  without  and  a  large  drain 
introduced  down  to  the  bottom  of  the  pelvis.  A  catheter  was  tied  in 
the  urethra.     The  patient  made  an  uninterrupted  recovery. 

The  specimen  shows  the  ureter  split  along  its  anterior  surface  and 
spread  out  to  within  J  in.  of  the  bladder  wall.  The  whole  of  the  mucous 
membrane  is  covered  with  a  low  growing  shaggy  papillomatous  carpet. 
This  growth  is  more  thickly  set  and  the  papillomata  higher  in  the 
lower  1^  in.  of  the  split  ureter.  The  lower  portion  of  the  specimen 
consists  of  about  ^  in.  of  unopened  ureter  and  a  portion  of  bladder  wall. 
The  ureteric  orifice  is  obscured  by  masses  of  papillomata,  one  of 
which  projects  from  the  ureteric  orifice  and  the  others  are  arranged 
round  it. 

Case  III. — Papilloma  of  the  Ureter  ;  Partial  Ureterectomy. 

J.  B.  A.,  aged  63.  Examined  June  22, 1920.  Two  years  ago  began 
to  have  slight  difficulty  in  micturition  and  had  to  pass  urine  once  at 
night.  Haematuria  occurred  at  intervals  and  between  the  attacks  the 
urine  was  clear. 

In  June,  1919,  the  surgeon  who  sent  him  to  me  performed 
prostatectomy.  The  prostate  was  not  large  and  the  middle  lobe  was 
the  cause  of  the  obstruction.  The  histological  examination  showed 
innocent  enlargement.  He  was  well  till  August,  1919,  when  the 
haematuria  recurred  and  since  that  time  he  has  had  many  attacks,  and 
recently  one  very  severe  attack. 

I  examined  him  on  June  22,  1920.     He  was  a  stout,  rather  flabby. 
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man  of  15  st.  weight.  There  was  no  pain  nor  discomfort.  The 
frequency  of  micturition  was  three  hours  during  the  day  and  twice  at 
night.  There  was  no  urgency  nor  difficulty  in  micturition  apart  from 
the  passage  of  clots.  The  clots  he  had  passed  were  of  the  shape  of  a 
small  eel.  There  were  a  few  drops  of  light  blood  at  the  beginning  of 
micturition  and  then  the  urine  became  clear. 

On  cystoscopy  a  growth  the  size  of  a  pea  was  seen  projecting  from 
the  right  ureteric  orifice  and  alongside  this  blood  oozed  from  the  ureter. 

Operation  June  25,  1920  :  Partial  ureterectomy  and  implantation  of 
ureter  in  bladder.  The  bladder  was  opened  and  the  patient  placed  in 
the  Trendelenburg  position.  A  curved  incision  was  made  through  the 
bladder  wall  about  1^  in.  above  and  behind  the  right  ureter.  A  flap  of 
bladder  wall  including  the  right  ureteric  orifice  was  turned  down.  In 
the  perivesical  tissue  exposed  by  this  incision,  the  lower  end  of  the 
right  ureter  was  isolated.  The  ureter  was  normal  on  palpation  at  this 
spot,  and  as  high  as  the  finger  could  trace.  The  duct  was  cut  across 
2  in.  from  the  orifice.  After  the  upper  end  of  the  ureter  was  freed  the 
edges  were  stitched  to  the  lips  of  the  wound  in  the  bladder  base  with 
three  catgut  stitches.  The  flap  of  bladder  wall  was  now  reflected 
further  and  a  portion  of  bladder  wall  including  the  right  ureteric  orifice 
was  removed  together  with  the  lower  2  in.  of  ureter  and  the  ureteric 
growth.  A  small  tube  was  placed  alongside  the  new  ureteric  orifice 
passing  through  the  bladder  wound  into  the  perivesical  tissue  and  the 
bladder  wound  closed  up  to  it  with  interrupted  catgut  stitches.  A 
large  tube  was  placed  in  the  cystotomy  wound.  The  patient  made  a 
good  recovery. 

The  following  is  the  report  on  the  specimen :  "  The  specimen 
comprised  about  1^  in.  of  the  ureter  with  the  bladder  wall  surrounding 
its  orifice.  At  the  orifice  of  the  ureter  and  projecting  from  it  into  the 
bladder  is  a  small  soft  villous  papilloma.  There  is  no  evidence  of 
growth  higher  in  the  ureter." 

Case  IV. — Hydeonephroma  of  Kidney,  Secondary  Growth 
OF  Ureter  ;   Nephrectomy. 

F.  S.,  aged  53,  a  patient  of  Dr.  MacDougal,  of  Wallington,  was 
examined  on  July  5,  1920.  For  four  weeks  he  had  suffered  from 
scalding  on  micturition  and  from  hsematuria.  The  onset  was  sudden 
and  the  hgematuria  was  continuous,  although  it  varied  in  amount.  Clots 
had  occasionally  been  passed,  but    their   shape    had   not    been    noted. 
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There  was  pain  in  both  testicles.  A  few  nights  before  I  saw  him  he 
had  an  attack  of  retention  relieved  by  catheters.  I  cystoscoped  him 
on  July  5,  1920.  The  bladder  and  right  ureteric  orifice  were  healthy. 
A  slow  stream  of  treacly  black  blood  trickled  slowly  from  the  left  ureter. 

On  admission  to  King's  College  Hospital  (July  15, 1920),  the  patient 
was  pale  and  weak  with  blanched  mucous  membrane.  There  was 
nocturnal  frequency  of  micturition  and  occasional  difficulty  due  to  the 
passage  of  clots.  The  left  kidney  was  palpable.  The  urine  was  acid, 
specific  gravity  1020,  and  it  contained  albumin,  blood,  and  some  pus, 
and  a  few  casts.  Worm-like  clots  were  passed.  An  X-ray  examination 
showed  the  shadow  of  an  enlarged  left  kidney.  A  catheter  passed  up 
the  right  ureter  for  12  in.  without  obstruction.  On  the  left  side  the 
catheter  was  arrested  at  6  in.  from  the  meatus  and  dark  blood  flowed 
from  it  in  quantity.  Urea  concentration  test  (July  21,  1920)  for  both 
kidneys  was  2  per  cent,  for  the  second  hour ;  for  the  right  kidney 
(July  29,  1920),  1'47  per  cent,  Pyelography  showed  an  indefinite 
round  pelvic  shadow  without  characteristic  abnormal  features. 

Operation  (August  10,  1920)  :  Left  nephrectomy.  Ureter  clamped 
and  ligatured  at  level  of  lower  pole  of  kidney.  Kidney  showed  hyper- 
nephroma, round  in  shape  and  embedded  in  the  upper  half  of  the 
kidney.  Renal  pelvis  distended  with  blood  clot  but  otherwise  normal. 
Hgematuria  ceased,  and  he  made  a  satisfactory  convalescence,  rapidly 
gaining  weight  and  his  colour  improving. 

On  September  28  an  attack  of  haematuria  occurred,  without  pain 
or  discomfort.  The  urine  was  still  blood-stained  five  days  later,  but 
cystoscopy  showed  only  a  slight  degree  of  cystitis.  Urea  concentration 
test  of  the  right  kidney  after  the  operation  was  1"95  per  cent.  (August  16, 
1920)  and  2-06  per  cent.  (September  3,  1920). 

On  November  14,  1920,  he  was  readmitted,  suffering  from  severe 
haematuria,  which  had  appeared  four  weeks  after  leaving  the  hospital. 
On  cystoscopy  a  clot  of  blood  was  seen  projecting  from  the  left  ureter. 
The  patient  was  suffering  from  profound  anaemia  and  the  urine  con- 
tained a  large  quantity  of  blood. 

Operation  (November  16,  1920)  :  Left  ureterectomy.  The  patient 
was  so  profoundly  anaemic  that  it  was  doubtful  whether  an  anaesthetic 
could  be  safely  administered.  He  bore  the  operation  and  the  anaesthetic 
well  and  had  little  shock.     After  the  operation  the  haematuria  ceased. 

The  specimen  of  the  left  ureter  showed  a  small  growth  about  the 
size  of  a  split  pea  at  the  upper  end,  and  two  blood  clots  along  its 
course.     The  patient  is  making  a  good  recovery. 
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Two  Cases  of  Papilloma  of  the  Kidney. 
.     By  S.  G.  MacDonald,  F.E.C.S. 

Case  I. 

The  first  specimen  consists  of  a  hydronephrotic  kidney.  A  large 
papillomatous  growth  is  seen  in  the  dilated  pelvis  and  flat  growth  of  the 
same  type  is  visible  on  various  portions  of  the  epithelial  surface  of  the 
dilated  kidney.  In  one  place  the  kidney  substance  has  been  invaded  by 
growth,  but  the  latter  appears  to  be  confined  to  the  kidney,  and  the 
outer  aspect  of  the  organ  is  smooth. 

Clinical  notes  :  The  patient  (C.  W.  K.)  was  a  male,  aged  56.  The 
first  and  only  symptom  was  haematuria,  which  began  on  July  10,  1919, 
while  cycling,  and  continued  intermittently,  with  the  occasional  passage 
of  clots,  until  he  was  seen  by  me  on  September  26,  1919.  At  this  time 
there  was  a  large  smooth  swelling  in  the  position  of  the  right  kidney. 
Cystoscopy  revealed  nothing  abnormal,  the  left  ureter  was  catheterized 
and  the  corresponding  kidney  found  satisfactory.  On  October  11  the 
right  kidney  was  removed  with  all  the  perirenal  fat,  by  the  lumbar 
route.  There  was  no  apparent  extension  of  growth  beyond  the 
kidney,  nor  could  any  glands  be  felt.  The  patient  made  an  uneventful 
recovery. 

For  the  pathological  report  I  am  indebted  to  Dr.  Elworthy  "... 
kidney  laid  open  to  show  villous  formation  involving  the  renal  pelvis 
and  upper  end  of  ureter.  Microscopically  these  growths  were  con- 
sidered simple  in  nature,  but  serial  sections  made  through  a  fragment 
taken  from  the  region  of  the  hilum  of  the  kidney  (where  the  growth  had 
invaded  the  kidney  substance)  showed  in  the  majority  small  areas  of 
cells,  the  appearance  of  which  pointed  to  malignancy.  The  residual 
renal  tissue  showed  changes  due  to  pressure  and  inflammation.  The 
perirenal  tissues  did  not  appear  infiltrated." 

Subsequent  history :  On  October  14,  1920,  the  patient  was  seen 
again  by  me.  He  had  four  nodules  of  growth  in  the  skin  over  the 
lower  part  of  the  thoracic  wall,  the  nearest  being  2^  to  3  in.  from  the 
operation  scar.  There  was  no  evidence  of  deeper  growth,  and  the  scar 
itself  was  healthy.  On  October  161  excised  the  area  of  skin  containing 
the  nodules.     Dr.  Elworthy's  report  on  these  is  :    "  Allowing  for  differ- 
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ences  of  staining  the  nodules  seem  to  be  secondary  to  the  renal  growth. 
The  structure  is  '  villoid,'  and  its  cells  appear  to  have  been  derived  from 
an  original  transitional  epithelium.  In  a  few  places  some  of  the  cells 
suggest  reversion  to  a  squamoid  type." 

Case  II. 

The  second  specimen,  unfortunately  not  so  well  preserved  as  the 
former,  shows  a  pyonephrosis  with  a  large  papillomatous  growth 
occupying  the  renal  pelvis ;  similar  masses  of  growth  are  seen 
springing  from  the  epithelial  lining  of  the  calices,  but  in  this 
specimen  there  is  no  invasion  of  renal  tissue. 

Clinical  history :  E.  M.  M.,  male,  aged  40,  first  seen  by  me  on 
September  10,  1919.  He  gave  a  history  of  hsematuria  dating  from  1912, 
and  recurring  at  intervals  of  six  to  twelve  months.  During  1919  patient 
began  to  suffer  from  intermittent  and  painful  micturition.  For  the  last 
seven  months  he  also  suffered  from  right  renal  pain.  Examination 
revealed  a  palpable  but  not  grossly  enlarged  right  kidney,  and  the  urine 
contained  blood  and  pus.  X-ray  examination  was  negative,  but  cysto- 
scopy disclosed  a  large  growth  of  doubtful  nature,  occupying  the  right 
side  of  bladder  and  obscuring  the  right  ureteric  orifice.  It  was  thought 
that  the  enlargement  and  probable  infection  of  the  right  kidney  were 
secondary  to  the  obstruction  produced  by  the  growth.  On  November 
21  the  bladder  was  opened  and  the  growth  excised ;  recovery  was 
uneventful. 

Microscopy  (Dr.  Fletcher)  showed  a  villous  papilloma,  but  there  was 
no  evidence  in  sections  of  the  growth  or  pedicle  that  it  had  taken  on 
malignant  characters.  I  saw  the  patient  at  intervals  until  March, 
1920,  by  which  time  the  right  kidney  had  increased  in  size  and  was 
becoming  more  painful  and  tender.  The  urine  contained  more  pus, 
and  there  was  fever  at  night.  Cystoscopy  showed  a  purulent  efflux 
from  this  kidney,  the  left  ureter  was  catheterized,  and  this  kidney 
proved  efficient  and  uninfected. 

On  March  26,  right  lumbar  nephrectomy  ;  there  were  few  adhe- 
sions, and  the  kidney  was  removed  intact.  Patient  again  made  an 
uneventful  recovery,  but  unfortunately  has  some  recurrent  growths  in 
the  bladder. 

Microscopy  of  renal  growth  (Dr.  Fletcher)  :  "  The  kidney  was 
enlarged  by  a  big  soft  flocculent  growth  involving  the  middle  zone 
and  apparently   arising  from  the  renal  pelvis.     The  upper  and  lower 
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poles  of  the  kidney  were  hydronephrotic.  On  examination  the  kidney 
proves  to  be  involved  only  by  pressure,  and  is  not  invaded  in  the 
true  sense.  I  regard  the  growth  as  histologically  innocent,  and  it 
seems  probable  that  the  villous  tumour  of  the  bladder  previously 
removed  was  a  simple  implantation  growth  from  the  pre-existing 
renal  pelvis  growth." 


Case  of  Angeioma  of  Kidney. 
By  E.  H.  JocELYN    Swan,  O.B.E.,  M.S. 

A.  S.,  AGED  19.  Sudden  profuse  hsematuria  without  any  preceding 
pain  arising  on  November  "2,  1911.  Urine  bright  red  and  contained 
rounded  worm-like  clots.  Haematuria  continued  profuse.  When  seen 
on  November  4,  urine  passed  contained  bright  red  blood  which  clotted 
in  the  vessel.  Patient  was  very  pale  and  blanched.  Pulse  120,  small. 
No  pain  of  any  sort.     No  frequency  of  micturition. 

Cystoscopy  :  Bladder  washed  clear  very  quickly  and  blood  seen 
issuing  from  left  ureter  with  forcible  jets. 

Operation  :  Kidney  exposed  and  appeared  normal,  except  that  pelvis 
was  dark  from  contained  blood.  Kidney  divided  in  length,  when  a 
spongy  mass  was  seen  in  central  part,  oozing  blood  freely  from  surface. 
Nephrectomy. 

Microscopical  section  :  The  renal  tissue  is  infiltrated  with  blood 
around  an  area  showing  the  structure  of    an  angeioma. 


Double  Ureter  ;    Hydronephrosis  of    one  part  of  a  Double 

Kidney. 

By  E.  H.  JocELYX    SwAX,  O.B.E.,  M.S. 

S.  D.,  AGED  33.  Constant  pain  in  left  side  of  back  for  fourteen 
months,  dull  aching  in  character ;  no  colic.  Not  affected  by  rest  or 
exertion.     No  increased  frequency   of  micturition. 

On  examination  :  Whole  of  left  side  of  abdomen  shows  definite 
resistance  ;  abdominal  muscles  held  contracted  and  examination  difficult. 
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Percussion  note  dull  in  whole  of  left  side  to  2  in,  from  middle  line, 
extending  into  loin  which  is  slightly  bulged.  Urine  1010 ;  no  albumin, 
pus  nor  blood. 

Cystoscopy :  Bladder  normal.  Left  orifice  small.  Attempt  at 
catheterization  of  ureter  failed.     Eight  orifice  normal. 

Operation,  November  14,  1907  :  Vertical  incision  in  left  abdominal 
wall ;  mass  discovered  to  be  a  hydronephrotic  kidney.  Parietal  peri- 
toneum stripped  up,  exposing  tumour  extraperitoneally,  and  separation 
easily  made  above.  Renal  vessels  found  crossing  the  front  of  cyst  and 
ligatured,  when  tumour  was  found  to  consist  of  a  very  large  cyst  with 
a  flattened  kidney  above  and  outside  it.  Below,  however,  a  double 
ureter  was  found,  one  enormously  dilated  and  tortuous  from  the  cyst, 
and  the  other  small  and  passing  vertically  from  the  flattened  kidney. 
These  two  ureters  united  below  just  before  entering  bladder.  Ligatured 
and  whole  removed. 
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Angioma  of  Kidney.^ 
By  K.  H.  JocELYN  Swan,  O.B.E.,  M.S. 

I  SHOWED  this  specimen  at  the  last  pathological  meeting  of  the  Section, 
and  the  Secretary  asked  me  to  bring  it  forward  again,  in  the  hope  of  creating 
some  discussion  upon  it. 

It  occurred  in  a  young  Cambridge  undergraduate,  aged  19.  On  October  30, 
1911,  he  played  football;  he  did  not  remember  any  particular  kick  or  other 
injury,  but  when  passing  urine  three  days  later  he  was  surprised  to  notice  it 
w^as  thick  w'ith  blood.  He  had  had  no  pain.  The  doctor  stated  that  in  the 
water  there  was  a  worm-like  clot  2  in.  long.  Such  a  distinctive  clot  was  only 
present  on  one  occasion.  He  continued  to  bleed  severely  during  November  2 
and  3.  Sir  Cliliford  Allbutt  saw  him  on  November  4,  and  thought  he  must 
have  a  villous  growth  of  the  bladder,  and  advised  that  the  bladder  should  be 
opened  forthwith  in  order  to  stop  the  haemorrhage.  I  saw  him  on  the  same 
evening  when  he  was  still  passing  bright  red  blood,  so  much  that  it  clotted  in 
the  vessel  into  which  he  passed  it.  He  was  very  anaemic,  obviously  from  the 
bleeding,  the  pulse  was  120  and  small,  and  his  general  condition  was  not  good. 
I  washed  out  the  bladder  rapidly,  and  got  a  view  of  blood  pouring  out  of  his 
left  ureter.  There  \vas  no  growth  in  the  bladder.  He  was  given  an  anaesthetic 
and  I  rapidly  exposed  his  left  kidney,  which,  to  outside  inspection,  appeared 
normal.  However,  the  pelvis  and  ureter  were  plum-coloured  and  evidently 
contained  blood.  I  split  the  kidney  vertically,  and  found  a  tumour  close  to  the 
pelvis  of  the  kidney  oozing  blood  freely  and  looking  like  erectile  tissue.  It  was 
impossible  to  remove  it  separately  from  the  kidney,  therefore  I  did  nephrectomy. 
The  patient  did  very  well  and  made  an  uninterrupted  recovery. 

Tl:ie  specimen  in  the  jar  you  have  seen,  but  I  wish  to  show  you,  by  the 
epidiascope,  a  drawing  which  was  made  within  a  few  hours  of  the  removal  by 
Mr.  Shiells.  You  see  in  the  substance  of  the  kidney  an  oval  tumour  with 
spongy  texture  with  rather  large  vessels  and  spaces  above.  The  pelvis  of  the 
kidney  is  stained  with  blood.  The  other  side  became  somewhat  damaged  by 
cutting  into  the  kidney  and  by  the  bleeding.  The  microscopic  section  of  the 
tumoui  was  made  by  Dr.  Kettle,  who  reported  that  it  was  an  angioma  showing 
definite  dilated  capillaries. 

There  is  a  section  under  the  microscope  which  Sir  .John  Bland-Sutton  has 
examined  and  he  tells  me  that  he  has  no  doubt  it  is  cavernous  angioma. 

The  cliief  interest  in  the  case  lies  in  its  rarity  ;  German  authorities  seem 
to  consider  that  angioma  of  the  kidney  may  exist  with  adenoma.  It  is  difficult 
to  find  a  report  of  any  case  in  England  ;  Mr.  Thomson  Walker  does  not  mention 
it  in  his  book.  The  only  similar  recorded  case  I  can  find  is  in  Sir  Henry 
Morris's  book  and  his  case  had  a  very  definite  haematuria. 

1  At  a  meeting  of  the  Section,  held  February  2J,  1921. 
Ju— U  1 
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He  states  that  a  woman  aged  23  was  seen  for  cellulitis  of  the  neck  and  su]>pni-ative 
cellulitis  of  the  right  leg.  In  addition  she  had  profuse  haematuria  and  slight  pyuria 
with  left  lumbar  pain  ;  she  gave  a  history  of  having  had  previously,  over  a  period  of 
some  years,  several  attacks  of  hsematuria.  with  pain  in  the  left  loin,  each  attack  lasting  on 
an  average  three  to  four  days.  She  died  after  eleven  days  from  septicaemia.  At  the 
post-mortem,  the  cause  of  the  hiematuria  was  found  to  be  multiple  angiomata  of  the  left 
kidney,  one  of  which  had  ulcerated  into  the  upper  calices.  There  was  no  calculus. 
There  were  areas  of  red  spongy  tissue  in  the  renal  substance,  rather  in  the  medullary- 
than  in  the  cortical  portion.  To  the  naked  eye,  the  cut  surfaces  showed  the  open  mouths 
of  two  or  three  large  vessels  with  a  wide  zone  of  cavernous  tissue  surrounding  them. 
Microscopically,  these  areas  were  composed  of  a  collection  of  vascular  spaces,  as  in  an 
angioma.     ( Morris.  "  Surgical  Diseases  of  Kidney  and  Ureters."  i,  p.  630.) 

Allen  and  Cherry  state  that  "  true  angioma  of  the  kidney  may  show  all 
grades  of  capillary  dilatation  until  networks  of  inter-communicating  vascular 
spaces  are  formed."     (International  Medical  Congress  of  Australasia,  1897.) 

Mr.  Deanesly,  of  Wolverhampton,  was  good  enough  to  write  to  me  about  a 
case  under  his  care  in  September,  1906,  which  he  has  kindly  given  me  per- 
mission to  quote. 

A  man.  aged  66.  had  for  fi\e  months  suffered  from  pain  in  the  left  kidney  region  and 
intermittent  htematuria.  When  seen  the  urine  was  full  of  blood.  There  was  no  note 
of  a  cystoscopic  examination.  The  left  kidney  was  exposed  by  lumbar  incision  and 
separated  from  loose  fatty  tissue.  On  its  surface  were  numerous  projecting  rounded 
nodules  about  i  to  f  in.  in  diameter  and  of  a  dusky  Aascular  appearance.  One  of  these 
was  removed  for  microscopical  examination.  The  ureter  and  pelvis  were  normal  and  no 
calculus  was  found.  The  kidney  was  not  remo^"ed.  The  patient  was  known  to  be  well 
in  1908.  except  for  occasional  pain  and  hiematuria. 

The  specimen  was  examined  by  the  late  Mr.  Targett  who  reported  "  the  greater  part 
of  this  nodule  in  the  kidney  has  the  structure  of  a  capillary  angioma  and  is  well 
surrounded  by  a  thick  fibrous  capsule.  Alongside  is  an  area  of  closely  packed  gland 
tubules  with  \  ery  little  stroma  and  at  the  perijjhery  of  the  section  the  kidney  substance 
exhibited  the  results  of  chronic  interstitial  nei)hritis."" 

DISCUSSION. 

]\Ir.  Ralph  Thompson  said  that  if  these  were  ordinary  angiomata,  there  was  one 
feature  which  was  very  interesting.  In  the  case  published  by  Sir  Henry  Morris, 
and  mentioned  by  Mr.  Swan,  there  was  ulceration,  and  in  Mr.  Swan's  own  case  there 
was  some  destraction  of  renal  tissue.  He  did  not  think  that  was  common  in  the  case 
of  angiomata  occurring  elsewhere  in  the  bod>'.  No  doubt  ulceration  did  occur  over 
ntevi  and  angiomata,  but  was  there  consequent  loss  of  tissue  qua  the  angioma ".' 
The  feature  of  ulceration  seemed  to  suggest  there  was  something  besides  angiomatous 
material  present,  even  though  the  microscope  might  not  reveal  it.  Another  point  which 
arose  in  this  discussion  was,  as  to  whether  grave  htemorrhage  was  a  clinical  symptom 
in  bladder  conditions.  He  was  aware  that  such  i^atients  might  become  pale,  but  was 
there  in  these  conditions  the  danger  to  life  consequent  on  the  haemorrhage  Avhicli 
was  found  in  kidney 'conditions  "?  In  the  latter,  one  saw,  from  time  to  time,  patients 
arriving  in  the  last  stages  of  collapse,  but  in  ten  years  he  had  never  seen  really  serious 
heemorrhage  arising  from  bladder  disease,  though  one  case  of  the  kind  was  reported 
to  him  at  Guj-'s  Hospital.  Therefore,  was  Sir  Clittbrd  Allbutt  sufficiently  justified, 
because  of  the  bleeding,  in  suggesting  that  the  hemorrhage  was  of  vesical  origin  ? 

Mr.  Frank  Kidd  said  that  when  he  A\as  doing  post-mortem  work  at  the  London 
Hospital,  which  he  continued  for  some  >ears  after  he  qualified,  he  was  often  surprised 
to  find  how  common  were  simple  tumours  of  the  kidney.  He  collected  a  number  of 
specimens  of  them,  which  he  cut.  In  the  kidneys  of  people  dying  of  other  diseases 
it   was   usual    to    find    fibromata,    adenomata,    and    papillo-cj-stie    adenomata   in   the 
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kitlney.  Yet  in  2,500  post-mortenis  he  never  saw  a  case  in  which  such  simple  tiuuours 
had  cansed  symptoms.  He  had  always  looked  out  for  nsevi  of  the  kidney,  because 
Mr.  Hurry  Fenwick  had  described  in  one  of  his  books  several  cases  of  angioma  of  the 
renal  papilla;  encountered  at  operation,  but  he  had  neAer  previously  seen  an  undoubted 
specimen.  He  had  met  with  two  cases  of  infection  of  the  kidney  with  gonococci ; 
both  exhibited  grave  unilateral  htematuria.  In  one  he  had  to  remove  the  kidney 
because  the  patient  was  obviously  about  to  die  from  haemorrhage.  In  the  other  case  he 
managed  to  stop  the  bleeding  by  washing  out  the  kidney  with  silver  nitrate,  and  in  both 
gonococci  could  be  found  in  the  urine  which  was  drawn  off  from  the  bleeding  kidney. 
He  had  published  a  full  account  of  the  microscopic  appearance  of  the  first  kidney  in  his 
book  "  Common  Infections  of  the  Kidney,"  p.  278,  et  seq.  When  cut  it  showed  a 
curious  condition  of  dilatation  of  the  veins  round  the  papillae,  and  the  collecting  tubules 
were  dilated  and  cystic  from  inflannnatory  products.  It  was  clear  that  the  man 
suffered  from  hgeiuorrhage  because  he  was  bleeding  from  these  veins.  Recently  he  saw  a 
paper  by  Buerger  {Medical  Record,  1918,  xciv,  p.  1057)  describing  inflammatory  kidneys, 
not  gonorrhoeal,  with  similar  changes  that  had  caused  severe  hasmaturia.  It  had  been 
suggested  that  Mr.  Swan's  case  was  an  inflammatory  condition  and  not  one  of  simple 
tumour  formation,  but  the  sections  from  his  case  were  quite  ditt'erent  from  those  of  the 
gonorrhoeal  kidney ;  there  was  no  evidence  of  dilatation  of  tubules  with  inflammatory 
products,  nor  was  there  evidence  that  that  patient  had  suffered  previously  from 
inflammatory  trouble.  It  was  of  the  utmost  importance  to  try  to  find  out  further 
causes  of  unusual  haematurias.  He  had  a  great  dislike  to  the  term  "  essential 
haematuria."  It  was  a  confession  of  ignorance  to  use  it  and  it  tended  to  obscure 
judgment  and  hinder  research.  In  the  present  case  Mr.  Swan  had  shown  a  well -proved 
case  of  simple  tumour  of  the  kidney  which  could  produce  a  clinical  symptom,  namely, 
grave  haematuria. 

Mr.  Thomson  Walker  asked  if  a  better  name  than  "  essential  h*maturia  "'  could 
be  suggested.  As  an  author  he  confessed  it  was  a  bad  name,  but  it  was  difficult  to 
find  a  better. 

]Mr.  KiDD  :  Haematuria  of  imknown  origin  would  do. 

Mr.  Curtis  remarked  that  of  course  it  was  easy  to  be  wise  after  the  event,  but  he 
would  like  to  know  whether  Mr.  Swan  thought  nephrectomy  essential  in  such  a  case, 
or  whether,  if  an  angioma  was  diagnosed,  less  drastic  treatment,  e.g.,  by  the  cautery, 
might  not  suffice  ;  in  other  words,  was  it  to  be  laid  dowai  in  futm-e  that  nephrectomy 
was  the  correct  treatment  for  angioma  ? 

The  President  said  he  supposed  it  would  be  agreed  that  the  word  hematuria  was 
not  used  as  indicating  any  particular  disease  ;  it  was  only  a  symptom.  If  cystoscopic 
examination  revealed  nothing  wrong  in  the  bladder  and  nothing  was  issuing  from  the 
iireters,  the  difficulty  was  to  find  what  was  the  cause  of  the  trouble.  One  did  not  like 
to  explore  the  kidney  unless  something  was  evident  which  rendered  that  justifiable. 
Therefore  he  thought  the  general  practice  was  to  wait  for  a  time  to  see  whether  the 
luematuria  continued,  and  whether  it  could  be  arrested  by  medicine  and  rest.  With 
regard  to  Mr.  Ealph  Thompson's  remark,  he  (the  President)  had  seen  htemorrhage 
from  growths  in  the  bladder  which  was  as  sevei-e  and  serious  as  from  the  kidney. 
There  were  cases  of  such  profuse  bleeding  from  the  bladder  that  a  view  of  the 
conditions  present  could  not  be  obtained  initil  the  cystoscope  had  been  used  on  several 
occasions. 

Mr.  Thomson  Walker  said  he  liad  seen  a  good  number  of  cases  in  wliich  bleeding 
from  the  bladder  was  so  severe  as  to  make  him  anxious.  The  point  of  diflerence  was, 
that  when  the  bladder  bled  severely  it  became  filled  with  clot,  and  it  was  then  necessary 
to  open  the  bladder,  whereas  bleeding  from  the  kidney  might  go  on  longer  without 
interference  ;  the  anaemia  would  therefore  be  more  profound. 

Mr.  .JocELYN  Swan  (in  reply)  said  he  was  inclined  to  agree  with  Mr.  Thompson's 
remark  that  the  severe  haemorrhage  justified  the  attribution  of  it  to  the  kidney ; 
he  had  never  seen  any  bladder  ha- morrhage  cause  such  a  grave  condition  as  that  in 
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\\hich  this  patient  had  been  ;  he  was  exsanguinated,  with  a  \  eiy  feeble  pulse,  and 
lie  was  {getting  to  the  cold  stage,  with  sweating.  He  ^-entlu•ed  the  opinion  at  the  time 
that  he  had  never  seen  a  bladder  condition  bleed  to  such  an  extent  as  to  endanger  life. 
In  other  cases,  too.  he  had  seen  veiy  severe  htemonhage  in  kidney  conditions. 
As  Mr.  Thomson  "Walker  pointed  out.  in  bladder  conditions  the  patient  could  tolerate 
the  bleeding  better,  and  the  intravesical  clotting  tended  to  arrest  the  haemorrhage. 
The  presence  of  an  excessive  amoimt  of  clot  in  a  distended  bladder  would  cause  pain 
and  constant  desire  to  micturate.  He  had  seen  se\ere  haemorrhage  from  prostatic 
trouble,  but  not  to  such  an  extent  as  to  make  death  appear  immineiit.  ^Miere  there 
was  such  se\'ere  hteinoiThage  without  pain  it  a\ as  more  likely  to  be  renal  than  vesical  in 
origin  and  therefore  that  was  a  jaoint  in  diagnosis.  The  fact  that  Mr.  Kidd  had  found 
simple  tumours  of  the  kidney  quite  commonly  in  the  post-mortem  room  without  any 
clinical  evidence  corresponded  with  the  statement  of  pathologists  that  adenomata 
and  fibromata  -neve  quite  common  in  the  kidney.  In  this  case  a  simple  tumour  had 
given  rise  to  such  profuse  ha-maturia  as  to  endanger  the  life  of  the  patient,  which 
was  A"en'  uncommon.  He  was  glad  to  hear  Mr.  Kidd  raise  the  point  concerning 
Mr.  Huny  Fenwick"s  cases  of  angiomata  of  renal  papill*.  That  was  a  different 
condition.  In  ^Ir.  Swan's  case  there  was  a  distinct  tumour  in  the  renal  substance. 
He  hafl  no  evidence  of  this  being  an  infective  kidney  ;  there  was  no  suggestion  of 
gonon-hfta.  nor  was  there  any  preceding  inflammatory  trouble.  "When  ^Ir.  Curtis 
asked  whether  nephrectomy  was  necessary  m  such  a  case,  he  was  fully  justified  in  his 
question  ;  if  its  nature  had  been  known,  treatment  by  cautery  or  diathemiy  might  ha^e 
been  successful.  In  some  cases  of  localized  tumour  in  a  more  favourable  position, 
simple  excision  of  the  timiour  might  be  sufticient.  But  this  patient's  condition  was 
so  grave  that  something  had  to  be  done  at  once  in  order  to  save  his  life.  He  was  in 
a  small  nursing  home,  where  no  cautery  nor  electrical  apparatus  were  available. 
Mr.  Swan  admitted  that  when  he  decided  to  remove  the  kidney,  he  did  not  know 
the  functional  condition  of  its  fellow,  but  he  had  to  take  that  risk.  The  President's 
remark  that  hitmaturia  was  a  symptom,  not  a  disease,  was  very  much  to  the  point,  and 
it  was  for  those  working  in  this  specialty  to  discover  the  causes  of  cases  hitherto 
classified  under  the  name  "  essential  hsematm-ia.'"  He  also  objected  to  that  term, 
as  he  did  to  '"  idiopathic  hsematuria.'"  He  was  very  glad  this  discussion  had  taken 
place  :    it  showed  that  this  type  of  case  was  at  least  a  ^"ery  unusual  one. 

Melanotic   Sarcoma   of  the   Kidney. 
By  Philip  Turner,  M.S. 

The  patient,  a  married  woman,  aged  30,  with  four  children,  from  wliom 
this  specimen  was  taken,  was  admitted  into  Guy's  Hospital  in  October,  1919, 
for  abdominal  pain,  vomiting,  and  constipation.  There  was  a  tuberculous 
family  history,  and  the  patient  had  one  eye  removed  three  years  before  for 
what  she  described  as  "  tuberculous  trouble."  Signs  of  phthisis  were  found  at 
the  left  apex. 

The  day  before  admission  she  had  a  sudden  and  violent  attack  of  pain  in 
the  right  hypochondrium  associated  with  vomiting  and  constipation.  There 
was  rigidity  and  tenderness  on  the  right  side  of  the  abdomen,  well-marked 
visible  peristalsis  was  present  on  the  left  side,  and  on  bimanual  examination  a 
vague  tumour  was  detected  on  the  right  side  below  the  liver.  The  urine  was 
normal.  The  case  was  considered  to  be  one  of  either  acute  cholecystitis  or 
of  appendicitis,  but  when  the  abdomen  was  opened  a  large  retroperitoneal 
haematoma  was  found  at  the  back  of  the  abdominal  cavity  on  the  right  side. 
The  maximum  amount  of  clot  was  behind  the  hepatic  flexure  of  the  colon 
obscuring  the  kidney,  but  it  extended  downwards  to  the  iliac  fossa  and 
internally  to  bevond  the  midline  and  into  the  root  of  the   mesenterv.     There 


Section  of  Urology  39 

^vas  no  free  blood  in  the  peritoneal  cavity,  and  no  cause  for  the  haematoma 
could  be  found.  The  hgemorrhage  was  thought  to  be  due  either  to  a  retro- 
peritoneal growth  or,  possibly,  to  a  leaking  abdominal  aneurysm. 

The  patient  did  very  well  after  the  operation,  and  was  discharged  in  about 
a  month's  time. 

Nothing  more  was  heard  of  the  patient  until  the  beginning  of  December, 
1920,  when  I  was  asked  by  Dr.  E.  Milton  to  see  her.  She  was  then  com- 
plaining of  pain  in  the  right  loin  :  there  had  been  a  little  htematuria  and  slight 
pyuria  which  had  cleared  up  with  rest  and  medical  treatment.  She  looked 
thin  and  ill,  and  on  examination  the  right  kidney,  which  could  be  easily  felt, 
was  considerably  enlarged,  with  a  distinct  boss  towards  the  lower  pole.  It  was 
decided  to  operate,  and  the  tumour  was  approached  b\'  an  incision  in  the  right 
semilunar  line.  The  kidney  was  removed,  but  the  patient  died  shortly  after- 
wards of  shock  and  haemorrhage.  The  tumour  was  at  first  sight  thought  to  be 
an  angioma,  but  further  examination  showed  that  it  was  a  black  growth. 
Histological  examination  by  Dr.  G.  W.  Nicholson  showed  that  it  was  a  mela- 
notic sarcoma.  No  post-mortem  examination  was  made,  so  it  is  not  possible 
to  say  whether  there  were  any  other  melanotic  growths.  Presumably  the 
primary  growth  was  in  the  eye  which  had  been  removed  some  four  years 
previously,  but,  unfortunately,  neither  the  hospital  nor  the  name  of  the 
operator  are  known. 

DISCUSSION. 

The  President  said  that  Mr.  Turner  had  given  a  clear  and  succinct  description  of 
the  case.  He  asked  whether,  when  the  kidney  was  removed,  the  disease  had  extended 
to  the  surface,  or  was  it  confined  within  the  capsule  ?  It  nmst  have  extended  into  the 
capsule  ^\  hen  the  bleeding  occurred. 

]\Ir.  C.  A.  I!.  NiTCH  said  that  at  the  present  time  he  had  under  observation  a 
patient,  aged  o9.  who  one  year  ago,  had  a  pigmented  mole  on  his  back,  which  suddenly 
took  on  rapid  and  malignant  growth.  It  was  relno^-ed,  and  fovind  to  be  melanotic 
carcinoma.  Four  months  later,  he  developed  a  large  gland  in  his  axilla,  and  when  that 
was  removed  it  was  found  to  contain  metastatic  gi'owth.  Two  months  ago.  the  axillary 
glands  again  became  enlarged.  Excision  was  not  then  considered  advisable,  as  Mr. 
Nitch  thought  the  enlargement  was  due  to  secondary  growth,  and  did  not  feel  sure 
that  an  operation  would  confer  any  benefit.  He  therefore  sent  the  patient  to  the 
Radium  Institute  to  be  irradiated  six  hours  daily  for  five  days.  As  the  axillary  glands 
did  not  svxbside,  Mr.  Xitch  decided  to  excise  them.  The  patient  mentioned  that  he  had 
had  h*niaturia.  but  no  pain.  When  the  glands  were  removed,  a  cystoscopic  examina- 
tion was  made,  but  as  the  htematuria  had  then  ceased,  it  was  impossible  to  ascertain 
its  source.  The  bladder  was  quite  normal.  One  of  the  glands  removed  contained  a 
dark  dejjosit.  which  was  found  to  be  blood-clot,  not  secondary  growth.  Three  weeks 
ago.  the  patient  reported  that  hgeniaturia  had  recurred,  and  therefore  he  probably  had  a 
secondary  melanotic  growth  in  the  kidney. 

]Mr.  .ToCELYX  SwAX  said  that  a  case  admitted  under  his  care  at  the  Cancer  Hospital 
a  month  or  two  ago  was  in  some  respects  similar  to  that  described  by  i\Ir.  Turner,  but 
a  more  ad\anced  case  of  general  sarcomatosis.  The  history  given  was  that  two  years 
eight  months  previously  the  man  had  had  his  eye  removed  for  malignant  tumour  in  a 
liospital  in  America ;  he  did  not  know  what  the  actual  condition  was.  When  admitted 
into  the  Cancer  Hospital  he  was  very  ill :  he  had  nodules  of  growth  on  the  parotid  and 
submaxillary  areas,  one  side  of  the  chest  Avas  dull,  the  li^er  enlarged  and  nodular,  and 
there  was  oedema  of  legs  and  scrotum.  He  died  ten  days  after  admission.  At  the  ])ost- 
mortem  scarcely  any  viscus  was  free  from  nodules  of  growth,  but  the  amoxmt  of  pigment 
was  only  small.  In  the  liver  and  kidney  tliere  were  large  whitish  nodules.  He  had 
had  hiematuria.  and  there  was  growth  in  both  kidne>s.     Some  years  ago  he  had  a  case 
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of  melanotic  sarcoma  of  the  foot.  There  were  also  melanotic  glands  in  the  groin.  She 
died  of  melanotic  sarcomatosis.  There  was  a  large  secondary  deposit  in  the  adrenal 
gland,  not  in  the  Mdney  ;  a  big  mass  sat  on  the  top  of  the  kidney,  and  it  should  be 
labelled  adrenal  secondary  deposit.  His  own  experience  was  that  in  these  cases  there 
wei-e  secondary  deposits  in  other  viscera,  and  he  asked  ^Ir.  Turner  if  there  was  any 
subsequent  evidence  of  metastatic  growth  in  any  other  organ. 

'Slv.  Frank  Kidd  supported  ^Mr.  Swan's  statement.  In  dealing  with  growths  one 
met  ^vith  one  type  which  led  to  multiple  deposits  all  over  the  body,  whereas  in  another 
type  secondaiy  deposits  might  be  confined  to  one  organ.  One  could  never  tell  in  any 
particular  case  how  long  it  would  be  before  there  would  arise  evidence  of  recuiTence. 
For  instance,  he  had  known  a  breast  removed  without  including  the  pectorals,  and  had 
see)i  carcinoma  develop  fourteen  years  later  in  the  glands  of  the  axilla — i.e..  deposits  of 
growth  might  lie  doniiant  in  the  body  quite  a  long  time  without  producing  symptoms. 
He  recalled  two  cases  in  which  a  melanotic  sarcoma  had  been  removed  from  the  limbs, 
and  in  both  there  had  developed  secondary  deposits  in  the  bladder.  Avhich  could  Vje  seen 
with  the  cystoscope.  without  evidence  of  deposit  in  other  parts.  He  thought  the 
cause  of  the  retroperitoneal  h*morrhage  in  the  case  now  described  could  be  explained. 
AVhen  the  secondary  deposit  developed  in  the  kidney  it  was  on  the  outer  surface,  and 
at  first  it  burst  into  the  retroperitoneal  tissues.  The  little  excoriation  in  the  capsule 
through  which  it  bm-st  then  healed  up,  and  the  next  burst  was  into  the  pelvis  of  the 
kidney.  The  growth  thus  found  an  easier  line  of  advance  into  the  pelvis  and  lu-eter, 
and  it  no  longer  pressed  outwards  so  as  to  bleed  into  the  retroperitoneal  tissues. 

'Six.  Curtis  agreed  there  was  a  difficulty  in  deteniiining  the  relation  between  the 
initial  retroperitoneal  haemorrhage  and  that  from  the  kidney  gi-owth.  but  he  thought 
that  to  refuse  to  operate  on  the  foot  for  fear  of  setting  up  melanoma  elsewhere  was  a 
mistake.  The  growth  which  occurred  in  the  region  where  the  hydronephrotic  kidney 
was  removed  was  an  indication  of  the  path  of  invasion  followed  by  the  growth.  The 
other  reason  for  it  settling  in  the  hydronephrotic  area  was  perhaps  the  lowered  re- 
sistance of  that  pai-t.  If  malignant  growth  was  detected,  the  sooner  it  was 
removed  the  better  ;  fear  of  setting  uj)  growths  elsewhere  should  not  be  a 
deteiTent. 

:\fr.  Phillip  Turner  (in  reply)  said  that  at  the  time  he  removed  the  kidney 
the  growth  was  coming  through  the  capsule ;  he  doubted  whether  it  did  so  when 
the  hgematoma  was  pi-esent.  There  was  no  evidence  of  any  other  secondary 
gi-owth  at  the  time  of  the  operation.  ^Yhen  the  retroperitoneal  hgemorrhage  occurred 
he  thought  before  the  operation  that  he  might  find  a  gall-bladder  condition,  or  possibly 
appendix  trouble.  He  found  the  haematoma,  and  he  did  not  do  anything  to  the 
kidney,  which  was  concealed  by  the  h*morrhage  in  front  of  it.  He  suspected  some 
retroperitoneal  growth  at  the  time,  but  he  could  not  feel  one.  The  operation  was 
simply  an  exploratory  one. 

Specimen  from  Case  of  Carcinoma  of  the  Ureter,   Secondary 
to  Carcinoma  of  a  Congenital  Hydronephrotic  Kidney. 

By  Frank  Kidd,  F.R.C.S. 

Male,  aged  48. 

History  (October  21,  1918) :  Five  years'  ha?maturia  and  occasional  dull 
ache  in  the  right  kidney  region.  During  the  last  year  has  bled  a  little  every 
day.  Looks  very  anaemic.  Htemoglobin  percentage,  40  ;  red  blood  corpuscles, 
3,750,000.     General  blood-pressure  178  mm.  of  mercury. 

Cystoscopy :  Blood  issuing  from  the  right  ureter,  no  indigo  comes  through 
in  half  an  hour;  left  ureter,  clear  urine  in  good  quantity;  indigo  comes  thiough 
in  ten  minutes  in  large  amount. 

Abdomen  :  Hard  nodular  enlarged  right  kidney  can  be  felt. 
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Operation  (October  28,  1918) :  Eight  kidney  removed,  specimen  not 
preserved.  The  upper  end  of  the  right  ureter  is  blocked  with  a  nose  of  papillo- 
matous growth.  The  kidney  is  very  much  distended  and  thinned — congenital 
liydronephrosis.  The  surface  of  the  thinned-out  pelvis  is  covered  throughout, 
especially  in  the  lower  pole,  with  multiple  papillomatous  growths  which  do  not 
appear  to  invade  deeply  anywhere. 

Microscopic  sections  reported  on  by  Professor  Turnbull,  of  the  London 
Hospital:  "Papillary,  stratified,  columnar-celled,  mucous  carcinoma  of  the 
renal  pelvis." 

Progress  :  Patient  went  on  very  well  until  May,  1920,  when  he  began  to 
pass  blood  again. 

Cystoscopy  (May  13,  1920) :  A  papilloma  can  be  seen  peeping  out  of  the 
mouth  of  the  right  ureter.  The  ureter  is  distended  by  the  growth  and 
its  mouth  prolapsed  into  the  bladder.  The  rest  of  the  bladder  is  quite 
healthy. 

Second  operation  (May  17,  1920)  :  Spinal  anaesthesia  combined  with  open 
ether.  Middle  line  incision  in  the  abdomen.  The  ureter  was  completely 
exposed,  extraperitoneally,  and  the  bladder  stripped  completely  of  its  peritoneal 
covering.  The  bladder  was  then  opened  on  the  right  side.  The  ureter  was 
removed  entire,  including  h  in.  of  the  wall  of  the  bladder  surrounding  its 
opening  into  the  bladder.  The  bladder  was  then  stitched  up  and  drainage 
established  through  the  perineum  and  from  the  bladder  itself. 

Specimen  shown  :  Tlie  ureter  forms  a  specimen  about  14  in.  long,  the  wall 
of  which  is  very  much  thinned  and  the  lumen  dilated  to  •the  size  of  a  large 
penholder.  It  is  partially  blocked  by  a  papilloma  at  its  extreme  end.  There 
is  also  a  small  papilloma  near  the  upper  end. 

Progress  :  The  wound  healed  up  well  and  the  patient  left  the  home  in  the 
middle  of  June,  1920,  passing  his  water  naturally.  Since  then  he  has  had  no 
further  trouble  and  is  able  to  do  his  work  and  play  golf. 

Comments. 

Congenital  hydronephrosis  is  often  associated  with  other  diseases  :  and  I 
have  seen  several  cases  in  which  stone  or  tumour  had  developed  in  a  liydro- 
nephrosis. It  is  generally  recognized  that  a  predisposing  cause  of  papilloma 
of  the  renal  pelvis  is  stone,  but  I  do  not  think  it  has  been  recognized  that 
hydronephrosis  may  also  be  a  predisposing  cause. 

I  have  seen  three  types  of  growth  in  the  renal  pelvis,'  simple  papilloma, 
malignant  papilloma,  and  excavating  ulcerating  carcinoma.  These  growths 
betray  the  true  embryonic  origin  of  the  ureter  and  pelvis  of  the  kidney.  The 
iireter  and  pelvis  arise  from  the  Wolffian  duct,  and  embryologists  dispute  as 
to  whether  this  is  ectodermic  or  mesoblastic  in  origin.  Growths  of  the  renal 
pelvis,  especially  the  carcinomatous  growths,  show  a  tendency  to  the  formation 
of  cell-nests  ;  and  in  this  and  other  respects  closely  resemble  carcinomata 
arising  in  the  female  urethra,  which  strongly  suggests  that  the  Wolffian  duct 
arises  from  the  ectoderm.  These  cases  are  relatively  non-malignant.  This 
patient  had  shown  symptoms  for  five  years,  yet  even  after  so  long  a  time 
he  seemed  to  be  free  from  secondary  deposits  in  other  parts  of  the  body. 

The  process  whereby  a  growth  seeds  itself  downwards  along  a  natural  tul)e 
is  well-known  in  the  ureter  and  in  the  alimentary  canal,  but  the  process  of 
seeding  backwards  against  the  natural  stream  is  not  so  well  known.  The 
other  case  I  had  hoped  to  show  to-night  seemed  to  be  one  of  primary  carcinoma 
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of  the  ureter  where  seedlings  of  growths  had  seeded  backwards  into  tlie  kidney, 
the  ureter  having  become  blocked  by  the  primary  growth.  Unfortunately  the 
s])ecimen  has  been  mislaid. 

It  is  important  not  to  forget  palpation  in  these  cases,  as  mistakes  are  often 
made  by  forgetting  to  carry  this  out.  This  had  evidently  been  omitted  in  my 
patient  by  tlie  two  other  surgeons  who  had  previously  seen  him  :  tliey  had 
stated  that  they  could  not  make  a  diagnosis  as  he  was  not  bleeding  at  the  time 
they  saw  him,  yet  abdominal  palpation  made  it  clear  that  he  liad  a  large 
tumour  of  the  right  kidney. 

The  patient  looked  so  anaemic  that  I  thought  it  would  not  be  safe  to 
operate  without  carrying  out  blood  transfusion ;  but  when  examined  by  a 
pathologist  his  haemoglobin  was  40  per  cent,  and  the  red  cells  3,750,000, 
i.e.,  he  was  above  the  30  per  cent,  boundary  line  of  safety  below  which  it  is  not 
safe  to  operate. 

Another  point  worth  noting  is  that  although  you  may  see  growth  hanging 
out  of  the  mouth  of  the  ureter,  you  cannot  say  you  are  dealing  with  papilloma 
of  tlie  renal  pelvis.  I  have  seen  growth  hanging  out  even  when  the  case  has 
been  one  of  primary  tumour  of  the  kidney,  i.e.,  the  tumour  has  ulcerated 
through  into  the  pelvis  and  has  formed  a  long  pedicled  string  of  growtli 
which  has  elongated  until  it  actually  sticks  out  of  the  mouth  of  the  ureter. 

With  regard  to  prognosis,  I  think  one  should  never  despair  in  advising 
removal  of  renal  tumours.  One  can  never  tell  what  will  happen,  and  the 
patient  should  be  given  his  best  chance,  viz.,  operation.  If  haematuria  recurs 
after  removing  papillomata  of  the  renal  pelvis,  one  should  inspect  carefully  to 
see  if  the  bladder  is  clear,  and  be  prepared  to  sacrifice  the  ureter.  This  is,  I 
think,  a  real  advance  in  renal  surgery.  I  know  of  other  surgeons  who  have 
done  such  operations  with  success.  The  question  may  be  asked,  should  you 
remove  the  ureter  as  well  at  the  primary  operation  if  you  find  you  are  dealing 
with  papillomata  of  the  renal  pelvis?  In  the  cases  of  which  I  have  had  experience 
the  patients  have  been  too  ill  to  justify  removal  of  the  ureter  at  the  same 
time,  so  that  I  think  it  is  advisable  to  wait  to  see  what  happens.  If  bleeding 
recurs  after  a  primary  nephrectomy,  we  should  be  prepared  to  carry  out  a 
second  operation  for  the  total  extirpation  of  the  m-eter. 

Mr.  Thomson  Walker  said  Mr.  Kidd  did  not  refer  to  primary  growths  of  the 
lu'eter  ;  he  took  it  he  meant  gi-owths  in  the  pelvis  of  the  kidney  with  secondaiy  growths 
in  the  m-eter.  At  a  previous  meeting,  he,  Mr.  Thomson  "Walker,  had  brought  forward 
three  cases  of  primary  growth  of  ureter,  which  were  probably-  simple  growths.  Since 
tlien  he  had  had  a  communication  from  Dr.  Hawthorne  in  regard  to  one  of  them 
(Case  11,  R.S.).  A  few  months  after  ureterectomy  the  patient  developed  signs  of 
niaUgnant  gi-owth,  namely,  severe  pain,  vomiting  and  emaciation  and  there  was  an 
irregular  mass  in  the  right  abdomen.  The  left  lobe  of  the  liver  was  enlarged  and 
irregular.  A  mass  could  be  felt  in  the  pelvis  and  there  were  nodules  in  the  skin.  The 
j)atient  died  five  months  after  the  operation,  and  there  were  found  multiple  masses  in 
the  abdomen,  mcluding  growths  in  the  liver,  and  sections  of  the  latter  sliowed 
carcinomatous  deposits. 
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The  Prevention  of  Urinary  Obstruction  after  Prostatectomy.^ 
By  J.  W.  Thomson  Walker,  M.B.Edin.,  F.R.C.S.Eng. 

This  article  deals  \Yith  fibrous  contraction  of  tlie  vesical  outlet  after 
suprapubic  prostatectomy,  and  with  an  open  operation  for  its  prevention.  No 
paper  upon  this  subject  should  open  without  a  reference  to  the  fundamental 
work  of  our  President,  Sir  Peter  Freyer.  I  can  look  back  to  the  time  when 
castration,  following  the  erroneous  teaching  of  White,  was  in  vogue  as  a  cure 
for  enlarged  prostate,  and  when  Harrison  was  attempting  to  prove  by  statistics 
that  resecting  the  vas  was  an  eflficient  substitute  and  would  cure  the  condition. 

I  can  thus  appreciate  more  fully  than  many  of  you  here  the  immense 
change  that  was  brought  about  by  the  introduction  of  suprapubic  prostatectomy 
by  Sir  Peter  Freyer.  It  is  therefore  in  no  carpiDg  spirit  of  criticism  of  the 
operation  of  suprapubic  prostatectomy  that  I  bring  forward  those  cases  of  post- 
operative obstruction,  but  with  a  view  to  discussing  witli  you  whether  some 
modification  of  the  original  operation  is  not  necessary  in  order  to  meet  tliis 
sequel  shown  l)y  experience  to  occur. 

I  shall  first  relate  sixteen  cases  of  post-prostatectomy  oljstruction  and  tlien 
discuss  them. 

Case  1. — R.  T.  H.,  aged  55  (Ref.  No.  24).  Examined  January  23,  1917.  Pvostatec- 
tomy  September  28,  1916  (general  surgeon).  Prostate  adlierent  and  operation  difficult. 
Fistula  persisted.  On  November  18  surgeon  introduced  forefinger  into  the  bladder  and 
pushed  metal  bougie  through  the  closed  internal  meatus.  January  13,  1917  :  Fistula 
still  leaking,  instruments  passed  under  anaesthetic.  On  the  23rd  urinary  fistula  through 
which  all  urine  discharged  ;  bougies  arrested  at  internal  meatus.  February  14  :  Opera- 
tion. Internal  meatus  admitted  a  small  metal  bougie  and  was  surrounded  by  hard  scar 
tissue.  This  was  excised  and  a  free  opening  into  the  prostatic  cavity  obtained.  Wound 
healed  satisfactorily  and  urine  passed  in  good  stream. 

A  year  later  the  surgeon  who  had  performed  the  original  operation  wrote  to  me  about 
him  as  follows  :  "  I  saw  a  few  days  ago  an  old  patient  on  whom  I  operated  for  enlarged 
prostate.  I  was  pleased  and  surprised  to  see  him  so  well,  as  when  I  last  saw  him  there 
was  great  trouble  from  cicatricial  contraction  of  the  commencement  of  the  urethra  and 
I  feared  carcinoma.     I  congratulate  you  on  a  remarkable  result." 

Case  2. — H.,  aged  71  (Ref.  No.  29).  Examined  March  21,  1918.  Prostatectomy 
January  14,  1918  (general  surgeon).  Prostate  large  and  shelled  out  in  one  piece. 
Difficulty  in  separation  on  left  side  and  posteriorly.  Emphysema,  bronchitis,  dilated 
heart,  and  glycosuria.  Three  weeks  after  operation  attempts  to  pass  catheter  failed. 
February  17  :  Instruments  passed  with  finger  in  bladder  and  catheter  tied  in  for  fourteen 
days.  March  21  :  Urine  discharged  entirely  by  supra})ubic  fistula,  metal  instrument 
arrested  at  entrance  into  the  bladder,  liladder  opened  freely,  internal  meatus  com- 
pletely closed  by  thick  membrane.  Membrane  excised  and  large  opening  into  prostatic 
cavity  obtained.    A  month  later  suprapubic  wound  healed  and  iu"ine  passed  naturally. 

Three  months  after  operation  patient  died  of  cardiac  failure,  having  coiuiiuicd  to 
void  urine  naturally. 

1  At  a  meetiiiL'  of  tlif  Sectioi),  lield  .);iiiiia)-y  27,  192). 
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Case  3. — P.  W.,  aged  64  (Ref.  No.  35).  Examined  April  15.  1918.  Prostatectomy 
November  3,  1917  (urinary  sui'geon).  Difficulty  in  enucleation  at  lower  part  of  prostate. 
After  operation  increasing  difficult}'  in  passing  catheters.  Fistula  persisted  and  urine 
passed  pai-tly  by  in-ethra.  February-,  1918 :  Surgeon  opened  bladder  and  tied  catheter 
in  urethra.  Wound  healed  but  repeatedly  broke  down  again.  There  Avas  difficult 
micturition  and  attacks  of. retention.  A  catheter  was  obstructed  at  the  internal  meatus. 
At  night  urine  passed  only  by  catheter.  A^jril  29,  1918  :  Bladder  opened  freelj- ;  vesico- 
prostatic  opening  was  a  small  aperture  surrounded  by  a  thick  cuff  of  fibrous  tissue  which 
gripped  a  fine  catheter  tightly.  Fibrous  tissue  removed  and  prostatic  cavity  exposed. 
July  :  Wound  closed,  micturition  normal. 

Case  4.— A.  W.  W..  aged  66  (Ref.  No.  35).  Examined  November  4,  1918.  Pro- 
statectomj-  November.  1917  (general  surgeon).  Since  operation  frequent  micturition  day 
and  night  and  intense  desire  and  spasm.  Catheter  passed  occasionally  with  difficult}- 
8  inches  from  meatus. 

Oil  rectal  examination  a  hollow  in  region  of  prostate  with  some  thickening  on  either 
side.  On  cystoscopy  outline  of  internal  meatus  very  irregular,  a  diverticulum  at  bladder 
base.  November  2(J.  1918  :  Bladder  opened,  a  pea-sized  nodule  of  gland  tissue  at 
posterior  lip  of  internal  meatus.  Internal  meatus  surrounded  by  fibrous  ring  ;  diverti- 
culum with  capacity  of  bean.  Nodule  removed  and  large  opening  into  prostatic  cavity 
obtained  by  cutting  away  fibrous  ring  ;  diverticulum  excised.  October.  1919 :  He 
reported  '"  result  of  operation  splendid  and  water  passed  very  easily." 

Case  5. — -W.  M.,  aged  60  (Ref.  No.  38).  Examined  February  13,  1919.  Prostate 
removed  September,  1918  (general  surgeon).  Prostate  large  and  operation  straight- 
forward. Fistula  persisted  and  healed  up  for  short  periods.  Difficult  micturition, 
sometimes  performed  only  in  recumbent  position  ;  dribbhng  at  end  of  act.  Metal 
instraments  passed  regularly  but  with  difficulty.  Rectal  examination  showed  hollow 
area  in  prostatic  region  and  no  sign  of  malignant  infiltration.  Februaiy,  1919  :  The 
surgeon  again  operated,  but  failed  to  reach  the  obstraction  and  could  not  pass  an 
instrument  through  the  urethra. 

May  :  I  exposed  the  bladder  and  found  internal  meatus  surrounded  Ijy  hard  fibrous 
tissue.  This  was  cut  away  and  a  free  opening  obtained  ;  the  wound  healed  satisfactorily, 
the  bladder  closed,  and  patient  was  able  to  pass  water  freely. 

Case  6. — A.  H.,  aged  53  (Ref.  No.  P.  246).  Examined  July  8,  1920.  Prostatectomy 
March.  1920  (urinary  surgeon).  Wound  healed.  Two  weeks  after  returning  home 
difficulty  of  micturition  recommenced,  and  finally  no  instrument  could  be  introduced 
into  bladder,  obstraction  being  at  internal  meatus. 

Operation  .July  12,  1920.  Intei-nal  meatus  surrounded  bj'^  scar  tissue  and  admitted 
probe.  Scar  tissue  cut  away  ;  irregular  areas  of  fibrous  tissue  in  wall  of  prostatic 
cavity,  and  in  dissecting  a  fibrous  mass  a  portion  of  the  rectal  wall  was  excised.  Edges 
of  rectal  wound  brought  together  with  catgut  stitches,  catheter  tied  in  urethra  and 
prostatic  cavity  packed  with  iodoform  gauze.  Continuous  irrigation  of  bladder  and 
prostatic  cavitj%  and  fiequent  rectal  washing.  Wounds  healed,  and  patient  left  hospital 
passing  clear  acid  urine  freely. 

Case  7.— A.  F.  H.,  aged  63  (Ref.  No.  46).  Examined  October  11,  1920.  May.  1918, 
jjrostatectomy  (general  surgeon  with  special  experience).  Moderately  enlarged  finn 
prostate.  After  operation  gi-eat  difficulty  in  passing  instruments.  Urethra  dilated  with 
metal  instruments.  Fistula  persisted  in  spite  of  retained  catheter.  For  eighteen 
months  urine  passed  only  in  a  dribble,  and  patient  has  been  on  catheter  life.  Fistula 
closes  for  some  weeks  and  then  reopens.  Micturition  ceases  after  passing  an  ounce  of 
urine  and  then  catheter  withdraws  about  a  pint.  In  rectum  a  hollow  prostatic  area 
\\  ithout  induration.     Small  catheter  passed  but  was  gripped  at  internal  meatus. 

Operation  October  21,  1920.  Masses  of  fibrous  tissue  removed  and  bladder 
mobilized.  Neck  of  bladder  and  internal  meatus  drawn  under  arch  of  pubes  and  fixed 
Avith  fibrous  tissue.  ^Mucous  membrane  at  internal  meatus  fell  together  laterally  so  as 
to  close  it.  With  finger  no  opening  felt.  On  introducing  catheter  the  internal  meatus 
was  found  to  be  an  antero-posterior  slit,  surrounded  by  hard,  fibrous  tissue,  which 
gripped   the  point  of  the  catheter.     Fibrous  ring  was  dissected  away  and  free  entrance 
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to  prostatic   cavity  obtained.     Small   fistula  persisted  for  some  weeks,  but  eventually 
healed.     There  was  a  full  and  powerful  stream  and  no  residual  lu'ine. 

Case  8.— E.,  aged  63  (Ref.  No.  48).  Examined  October  27,  1920.  October,  1918, 
prostatectomy  (urinary  surgeon).  Enlarged  prostate  and  some  calculi  removed.  During 
convalescence  difficulty  in  passing  urine  and  instruments  were  passed.  After  leaving 
the  home  obstruction  increased,  and  in  March,  1919.  catheter  passed  with  difficulty. 
April,  1919  :  Complete  retention.  Instruments  failed.  A  general  svirgeon  opened 
bladder  and  introduced  catheter.  After  that  much  better,  but  had  to  use  catheter 
frequently.  Difficulty  of  micturition  increased,  and  in  .Tunc,  1920,  instruments  were 
passed  twice.  Dilatation  was  followed  by  increased  difficulty  and  retention,  requiring 
catheter.  During  September  and  October,  1920,  there  were  repeated  attacks  of  retention 
of  urine,  relieved  by  dilatation  by  bougies  and  passage  of  catheter.  I  examined  him 
on  October  27,  1920.  He  was  confined  to  bed  and  in  a  nervous,  depressed  condition, 
with  tremors  of  hands  and  legs.  Bladder  not  distended ;  in  rectum  there  was  a  hollow 
pi-ostatic  area  ;  no  dilatation  of  seminal  vesicles  and  no  induration.  Metal  catheter 
(No.  8)  passed  an  obstruction  at  the  membranous  urethra  and  another  at  entrance  into 
bladder,  where  it  was  tightly  gripped. 

I  operated  on  November  4,  1920.  Large  hernia  of  suprapubic  scar.  Lower  part  of 
bladder  and  internal  meatus  were  dragged  down  under  the  pubic  arch  by  fibrous  tissue 
and  were  very  difficult  to  reach.  Internal  meatus  was  a  rigid  ring  admitting  tip  of  little 
finger.  A  quarter  of  an  inch  below  this  the  catheter  lay  in  hard  ring  of  fibrous  tissue. 
Fibrous  tissue  at  internal  meatus  and  in  prostatic  cavity  was  dissected  away.  Anterior 
wall  of  prostatic  cavity  also  dissected  away  from  pubic  symphysis. 

Patient  returned  home  five  weeks  after  operation.  Urine  was  then  passed  freely 
with  good  stream  but  with  some  lack  of  force.  Catheter  passed  easily  into  bladder  ; 
no  residual  urine.  At  times  there  is  an  escape  of  a  few  drops  of  urine  on  rising  suddenly 
or  t)Ti  sitting  up  in  bed,  but  this  symptom  now  (March,  1921)  occurs  at  long  intervals. 

Case  9.— W.  S.,  aged  55  (Ref.  No.  P.  387).  Examined  November  4,  1920.  Pro- 
statectomy June,  1920  (general  practitioner).  After  operation  never  passed  urine  by 
urethra  except  with  catheter ;  urinary  fistula  persisted,  instruments  being  arrested  at 
internal  meatus.     Prostatic  area   soft,  no  induration. 

Operation  November  8,  1920.  Scar  excised,  bladder  base  exposed  ;  internal  meatus 
found  to  be  completely  closed  ;  tongue  of  tissue  about  size  and  shape  of  bean  and  free 
at  one  end  projected  upwards  from  the  bladder  base  in  position  of  internal  meatus. 
This  mass  was  cut  away  and  mucous  membrane  and  fibrous  tissue  forming  roof  to 
prostatic  cavity  removed,  and  free  opening  made.  The  patient  made  uninterrupted 
recovery,  and  left  hospital  healed  and  passing  urine  freely  in  powerful  stream. 

Case  10. — A.  D.,  aged  60.  Examined  January  13,  1921.  Prostatectomy  September 
11,  1920  (general  surgeon).  Prostate  removed  with  difficulty  in  two  pieces.  Very 
adherent  posteriorly.  Catheters  passed  during  convalescence.  Healed  in  nine  weeks, 
but  broke  down  again  and  has  since  healed  and  broken  down  several  times.  Metal 
instruments  were  passed.  Urine  passed  with  difficulty ;  micturition  easier  lying  on 
back.     Residual  urine  varied  from  six  to  nine  ounces. 

Operation  January  19,  1921.  Thick  masses  of  scar  tissue  dissected  from  suprapubic 
area  and  bladder  freely  opened.  Internal  meatus  admitted  tip  of  little  finger,  and  was  filled 
with  soft  granulation  tissue.  About  a  quarter  of  an  inch  below  internal  meatus  prostatic 
cavity  narrowed  by  fibrous  tissue  which  reduced  lumen  to  No.  6  English  boiigie. 
Fibrous  tissue  was  dissected  away  and  found  to  extend  down  to  triangular  ligament 
where  opening  was  small  and  rigid.  Catheter  was  tied  in  ;  recovery  was  complete,  with 
free  and  powerful  stream. 

Case  11. — R.  S.,  aged  60  (Ref.  No.  18).  Examined  June  15,  1914.  Prostatectomy 
March  4,1914  (general  surgeon).  Operation  difficult;  prostate  hard  and  fibrous  ;  no 
irrigation  of  bladder  during  convalescence.  First  time  catheter  was  passed  a  gush  of 
pus  came  away,  but  no  urine.  Many  unsuccessful  attempts  were  made  to  pass  instru- 
ments into  the  bladder.  Suprapubic  fistula  persisted,  and  all  urine  discharged  through 
this.  On  examination  skin  of  lower  abdomen  eczematous  ;  suprapubic  scar  thick  and 
indurated.     All  urine  was  discharged  through  fistula.     Obstruction  to  instruments  after 
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passing  membranous  urethra,  and  between  this  and  the  bladder  there  was  an  area  of 
hard  fibrous  tissue.  Metal  instiamients  passed  up  to  16  18  English  and  a  catheter 
tied  in  urethra.  In  fourteen  days  suprapubic  wound  healed  and  eczema  disappeared. 
Urine  passed  freely  by  urethra.  Patient  died  suddenly  four  months  after  I  saw 
him  after  obscure  abdominal  symptoms.  Intestinal  obstmction  was  found,  due  to  a 
band  extending  from  upper  part  of  right  side  of  bladder  down  into  pelvis. 

Case  12.— C.  H.,  aged  61  (Ref.  Xo.  16).  Examined  April  6.  1914.  Prostatectomy 
(genei-al  practitioner),  January,  1914.  Suprapubic  tube  retained  for  fourteen  days  after 
operation.  Fistula  persisted,  only  a  few  drops  of  urine  being  discharged  from  urethra 
and  a  stream  from  fistula.  Obstruction  at  vesico-prostatic  junction,  which  admitted 
small  instrument.  On  rectal  examination  a  hollow  area  was  found  in  place  of  prostate 
and  no  induration.  Catheter  tied  in  and  suprapubic  wound  healed,  but  there  was  con- 
stantly recurring  difficulty  of  micturition  and  instruments  were  passed  at  intervals.  He 
lived  in  the  country,  and  finally  was  able  to  pass  instruments  himself  and  keep  the  scar 
dilated. 

Case  lo. — S.  W.,  aged  58  (lief.  Xo.  14).  Exaniined  March  17.  1914.  Prostatectomy 
October  28,  1918  (urinary  surgeon).  Simple  adenoma.  Great  difficulty  in  passing 
catheter  three  weeks  after  operation.  Patient  left  the  home  November  80  healed  and 
passing  fairly  good  stream,  which  got  gradually  less,  and  at  end  of  December  was 
reduced  to  a  mere  dribble.  Surgeon  again  attempted  to  pass  catheter  and  failed. 
Patient  was  told  that  there  was  block  at  neck  of  bladder.  When  I  examined  him 
urine  was  passed  in  feeble  dribbling  stream.  In  the  rectum  there  was  a  hollow  area 
in  place  of  prostate,  but  no  induration.  In  passing  instiamient  there  was  difficulty  at 
membranous  urethra  and  also  at  internal  meatvis,  and  I  failed  to  enter  bladder. 
Operation  for  removal  of  obstruction  recommended,  l)nt  I  did  not  see  patient 
again. 

Case  14. — W.  P.,  aged  75  (Ref.  No.  84).  Examined  December  12.  1918. 
Prostate  removed  (urinary  surgeon).  Prostate  large  and  shelled  out  easily.  Wound 
closed,  but  in  a  few  months  he  had  increasing  difficulty  in  micturition  and  required 
catheter.  In  March,  1916,  bladder  was  opened  and  internal  meatus  dilated  ;  the 
wound  healed  quickly.  When  I  examined  him  he  complained  of  frequent  micturi- 
tion, and  passed  a  small  dribbling  stream  after  great  difficulty.  I  failed  to  pass  an 
instrument  into  the  bladder,  the  obstruction  being  at  the  internal  meatus.  Fibrous 
thickening  in  prostatic  area  was  felt  from  rectum. 

On  December  18,  under  spinal  anaesthesia,  instruments  passed  and  a  catheter  tied  in 
urethra.  The  obsti-uction  slowly  recurred,  and  on  March  20.  1919,  I  again  passed 
instruments. 

Case  15.- — W.  G.,  aged  77  (Ref.  No.  88).  Examined  October  5,  1918.  Prostatectomy 
five  years  before  (general  practitioner).  Prostate  weighed  llj  oz.  For  some  months 
before  I  saw  him  he  had  increasing  difficulties  of  njicturition  and  frequency  of  straining. 
Prostatic  area  flat  and  no  sign  of  malignant  infiltration.  I  failed  to  pass  instruments, 
the  obstruction  being  at  the  internal  meatus.  Under  an  anaesthetic  the  fibrous  ring 
was  dilated  and  a  catheter  tied  in.  Micturition  was  free  for  a  time,  but  on 
November  29,  1918,  the  obstruction  at  the  internal  meatus  had  again  developed. 
Urethra  dilated  and  a  catheter  tied  in.     I  have  lost  sight  of  this  patient. 

Case  16.— R.  S.  R.,  aged  58  (Ref.  No.  49).  Examined  December  1.  1920.  Pro- 
statectomy May,  1919  (urinaiy  sui-geon).  Previous  to  operation  was  on  catheter  life. 
Operation  said  to  be  difficult,  but  no  information  in  regard  to  prostate  :  wound  healed 
in  four  weeks.  Had  bilateral  epididymitis.  Since  operation  patient  can  pass  1  oz.  of 
in-ine  volmitarily  and  then  requires  catheter.  He  had  undergone  a  course  of  electric 
treatment  for  the  bladder  since  the  operation.  On  examination  the  bladder  was  dis- 
tended. The  prostatic  area  was  hollow  and  without  induration.  A  small  catheter 
passed  with  difficulty,  being  gripped  in  prostatic  area.  Two  pints  of  stinking 
alkaline  urine  were  withdrawn.  No  sign  of  disease  of  the  nervous  system  and  no 
history  of  syphilis.  I  did  not  consider  that  there  was  nerve  atony  of  the  bladder,  but 
regarded  the  condition  as  one  of  ol)struction  at  the  internal  meatus.  Cystoscopy  re- 
connneuded.  but  patient  refused. 
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Discussion  of  Cases. 

These  sixteen  cases  are  patients  suffering  from  obstruction  after  suprapubic 
prostatectomy,  the  obstruction  being  due  to  the  formation  of  fibrous  tissue  in 
the  area  from  which  the  prostate  was  removed.  The  cases  have  been  care- 
fully selected  so  as  to  exclude  two  types  of  case  in  which  there  is  post- 
prostatectomy  obstruction,  but  which  for  the  sake  of  clearness  I  am  anxious  to 
exclude  from  discussion  at  present.     These  types  are:  — 

(1)  Obstruction  due  to  prostatic  lobes  left  behind  at  the  operation.  I  have 
seen  a  few  cases  where  a  large  part  of  the  prostate,  amounting  to  a  whole 
lobe,  or  even  what  would  appear  to  be  both  lobes,  was  discovered  in  examining 
for  the  cause  of  the  obstruction  after  a  so-called  prostatectomy.  Freyer  has 
published  such  cases. 

(2)  Obstruction  due  to  malignant  growth  following  the  removal  of  a  pro- 
state. This  includes  cases  frankly  malignant  at  the  time  of  the  operation, 
cases  where  there  was  a  suspicion  of  malignancy,  and  the  difficulty  in  enuclea- 
tion and  eventually  the  microscope  proved  that  malignant  change  had  occurred 
in  a  simple  enlargement  of  the  prostate  ;  and,  finally,  cases  where  clinically 
there  was  a  simple  enlargement,  but  the  pathologist  reported  that  some  part  of 
the  adenomatous  prostate  showed  malignant  changes. 

All  these  types  I  have  excluded  from  this  article  as  they  raise  issues 
outside  those  I  wish  here  to  discuss.  Further,  I  wish  to  make  it  clear  that 
tliere  are  here  no  cases  of  atony  of  the  bladder  from  disease  of  the  spinal 
cord,  or  atony  of  the  bladder  of  the  type  I  have  described  as  atony  without 
obstruction  or  signs  of  nervous  disease.  The  tone  of  the  bladder  in  these  cases 
was  normal  and  capable  of  projecting  a  good  stream  of  urine  when  the 
obstruction  was  removed. 

Post-operative    History. 

The  post-operative  history  of  these  cases  is  of  interest.  In  some  the 
obstruction  appeared  early  in  the  convalescence  from  the  operation.  There 
was  a  delay  in  passing  urine,  and  instruments  were  passed  usually  about  three 
weeks  after  the  operation  in  order  to  dilate  the  urethra  and  assist  the  passage 
of  urine.  In  other  cases  there  was  difficulty  in  passing  a  catheter  from  an  early 
date  after  the  operation,  and  a  catheter  was  tied  in.  In  spite  of  these  pre- 
cautions obstruction  commenced  either  at  once  or  soon  after  leaving  the  home. 
In  one  case  the  obstruction  became  evident  some  months  after  the  operation 
and  in  another  only  four  years  after  the  operation.  In  two  cases  no  urine 
was  passed  at  any  time  after  the  operation,  and  all  attempts  to  pass  instru- 
ments into  the  bladder  failed.  These  two  patients  were  told  that  the  condition 
was  incurable,  and  the  suprapubic  fistula  must  remain  open.  A  suprapubic 
fistula  persisted  in  eight  of  the  sixteen  patients,  and  in  four  of  these  all  the 
urine  was  passed  through  the  fistula,  no  urine  passing  by  the  uretlira.  In  the 
remaining  four  cases  some  urine  passed  by  the  uretlira  and  some  by  the  fistula. 
In  two  of  these  (Cases  5  and  7),  the  fistula  healed  up  from  time  to  time  and 
then  broke  down  again. 

In  cases  where  the  wound  healed  completely  or  the  fistula  only  broke  down 
occasionally,  the  symptoms  were  those  of  severe  obstruction,  usually  constant, 
but  occasionally  varying  from  difficult  micturition  and  straining  to  periods  of 
retention.  In  such  cases  the  patient  was  on  catheter  life,  the  catheter  being 
passed  with  great  difficulty.  In  three  cases  after  some  months  instruments 
were  passed  under  an  anaesthetic  and  the  stricture  dilated,  this  proceeding 
being  repeated  on  several  occasions.     In  four  cases  a  second  operation  had 
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been  undertaken,  the  bladder  being  opened,  instruments  being  passed,  and 
a  catheter  tied  in  the  urethra.  In  all  of  them  the  obstruction  had 
recurred. 

Anatomy  of  the  Prostatic  Bed  after  Prostatectomy . 

In  order  to  understand  the  condition  present  in  these  cases  it  is  necessary 
to  have  a  clear  idea  of  the  anatomy  of  the  parts  after  prostatectomy.  The 
enlarging  prostate  expands  in  two  directions  :  (l)  backwards  towards  the 
I'ectum,  expanding  the  fascial  sheath  and  stripping  it  from  the  bladder  base  ; 
and  (2)  upwards  into  the  bladder,  stretching  the  sphincter  and  pushing  up 
through  it  into  the  bladder  cavity. 

After  enucleation  of  the  prostate  a  cavity  of  varying  size  is  left.  Lying  on 
the  postero-inferior  wall  of  this  is  a  small  strip  of  the  mucous  membrane  of  the 
urethra,  representing  the  portion  of  the  posterior  wall  of  the  prostatic  urethra 
which  lies  between  the  verumontanum  and  the  membranous  urethra  (fig.  1, 
1   and  2).     The  seminal  vesicles  lie  in  the  posterior  wall,  having  been  stripped 


Fig.  1.  —  Prostatic  cavity  after  suprapubic  prostatectomy.  1,  Coronal  section 
showin^r  prostato-vesical  opening  (dotted  linesi,  strip  of  prostatic  uretlira  on  posterior 
wall,  compressor  ui"ethr»  muscle  ;  2.  sagittal  section  with  catheter  showing  posterior 
ledge ;  3,  fibrous  contraction  at  prostato-vesical  opening ;  -i.  fibrous  couti'action  at 
pi'ostato-urethral  outlet ;  -5,  fibrous  contraction  at  both  outlets ;  6,  fibrous  tissiie  iu 
wall  of  cavity  ;  7,  prostatic  cavity  after  removal  of  fibrous  masses. 

from  the  bladder  base  by  the  enlarging  prostate.  This  cavity  is  roofed  by  a 
shelf  or  canopy  formed  by  the  bladder  base,  and  communicates  with  the 
bladder  cavity  by  the  opening  through  which  the  prostate  was  enucleated. 
This  opening  varies  very  greatly  in  size. 

In  prostates  where  the  intravesical  projection  of  the  prostate  has  been  very 
large,  the  opening  may  be  so  wide  that  there  is  scarcely  any  ledge  at  all.  In 
the  majority  of  prostates,  however,  this  ledge  is  very  pronounced,  and  the 
opening  into  the  vesical  cavity  lies  at  the  anterior  part  of  the  roof  of  the 
prostatic  bed.  This  is  most  evident  in  the  type  of  prostate  where  the  en- 
lai'gement  has  been  extravesical  and  can  be  felt  prominently  in  the  rectum, 
but  does  not  project  through  the  sphincter  into  the  bladder,  and  in  those  pro- 
states where  there  is  a  small  intravesical  nodule  and  a  large  extravesical 
adenomatous  mass.  At  this  prostato-vesical  opening  the  mucous  membrane 
of  the  urethra,  where  it  joins  that  of  the  bladder,  is  torn  across. 

The  urethra  communicates  with  the  prostatic  cavity  at  the  lower  end  and 
anterior  part,  this  part  of  the  urethra  being  directed  obliquely  upwards  and 
backwards.  The  mucous  membrane  of  the  urethra  is  usually  torn  across  very 
obUquely  at  the  prostato-urethral  junction.     The   anterior  wall  is  torn  at  or 
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near  the  point  where  the  membranous  urethra  joins  the  prostatic  cavity,  a 
strip  of  the  posterior  wall  of  the  prostatic  urethra  extending  as  high  as  the 
verumontanum  is  usually  left  behind,  adhering  to  the  posterior  wall  of  the 
prostatic  bed.  On  examining  specimens  of  the  enucleated  prostate,  when  the 
gland  has  been  removed  in  a  single  mass,  the  absence  of  this  strip  of  the 
posterior  wall  of  the  prostatic  urethra  will  be  noted.  In  some  cases  a  large 
part  of  the  prostatic  urethra  remains  as  a  long  ragged  tube  attached  to  the 
membranous  urethra,  in  other  cases  a  long  tube  of  the  mucous  membrane  of 
the  membranous  urethra  is  removed  with  the  prostate.  These  conditions  are, 
however,  exceptional,  and  the  common  condition  is  as  I  have  noted. 

Anatomy  of  Post-operative  Contraction. 

It  is  many  years  since  I  showed^  that  there  were  two  danger  points  for 
the  development  of  stricture  after  prostatectomy — namely,  at  the  membranous 
urethra  when  the  mucous  memlirane  is  severed,  and  at  the  outlet  of  the 
bladder  when  the  mucosa  of  the  bladder  neck  is  torn  across.  It  is  rare  to  find 
any  contraction  at  the  membranous  urethra,  partly  because  it  is  the  custom  to 
pass  the  catheter  in  order  to  wash  the  bladder  during  convalescence  ;  if  there 
is  any  obstruction  here  it  will  at  once  be  noticed,  and  catheters  of  diti'erent 
calibres  passed  through  it.  But  the  principal  reason  for  the  absence  of  con- 
traction at  this  point  is,  I  believe,  to  be  found  in  the  strip  of  mucous  mem- 
brane which  almost  always  remains  attached  to  the  posterior  wall  of  the 
prostatic  bed.  This  strip  prevents  the  formation  of  a  circular  ring  of 
fibrous  tissue,  which  might  develop  if  the  mucous  membrane  were  torn 
across  transversely. 

In  some  cases  where  a  sleeve  of  mucous  membrane  of  the  membranous 
urethra  is  removed  with  the  prostate  there  is  certainly  a  tendency  to  con- 
traction of  the  scar  in  the  region  of  the  triangular  ligament.  In  these  sixteen 
cases  there  are  only  two  where  the  obstruction  was  very  pronounced  at  the 
urethral  end  of  the  prostatic  cavity.  It  is  at  the  inlet  of  the  prostatic  cavity 
into  the  bladder  that  the  contraction  usually  takes  place,  and  obstruction 
at  this  part  was  present  in  fourteen  out  of  the  sixteen  cases  here  recorded 
(fig.  1,  S). 

In  ten  of  the  sixteen  cases  I  operated,  opening  the  bladder  freely  and 
inspecting  the  prostato-vesical  opening.  In  four  of  the  cases  the  obstruction 
was  physiologically  complete,  all  the  urine  passing  through  a  suprapubic  fistula. 
In  the  remaining  twelve  the  obstruction  was  incomplete.  There  were  two 
cases  where  the  internal  meatus  was  completely  closed,  no  trace  of  an 
opening  being  discovered  either  by  palpation  or  by  inspection.  In  one  of 
these  (Case  2)  the  base  of  the  bladder  was  smooth,  and  there  was  no  indica- 
tion as  to  where  the  opening  into  the  prostatic  cavity  had  been.  In  the 
other  case  (Case  9)  the  opening  was  obliterated,  but  just  behind  its  probable 
position,  judged  by  pushing  up  the  roof  of  the  prostatic  cavity  from  below 
with  a  metal  sound,  a  tongue- shaped  nodule  of  prostatic  tissue,  the  size  of  the 
terminal  joint  of  the  thumb,  projected  upwards  and  forwards.  This  tongue 
of  prostatic  tissue  was  attached  by  a  comparatively  narrow  base,  and  had 
evidently  been  a  nodule  which  was  partly  detached  at  the  time  of  the  opera- 
tion, but  had  retained  a  sufficient  blood-supply  to  survive.  Had  an  opening 
into  the  prostatic  cavity  been  present  it  would  have  acted  as  a  valve.  In  the 
two   remaining   cases,  where   the   obstruction   to  the   passage   of   urine  was 

1  Brit.  Mrd.  .Ljiirn.,  1905,  ii,  p.  1250. 
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complete  and  the  introduction  of  a  catlieter  was  impossible,  the  internal  meatus 
was  so  small  that  only  a  fine  probe  could  be  passed  tlirough  it  from  the  bladder 
into  the  prostatic  cavity  (.Cases  1  and  6). 

In  two  cases  a  tine  catheter  could  be  passed  with  great  difticulty.  In  one 
the  catheter  was  found  at  operation  to  be  firmly  gripped  by  a  ring  of  fibrous 
tissue  (Case  3).  In  the  second  (Case  8)  the  internal  meatus  was  fibrous  but 
open,  and  admitted  the  tip  of  the  forefinger.  Below  this,  near  the  apex  of 
the  prostatic  cavity,  there  was  a  dense  mass  of  fibrous  tissue  which  caused  the 
obstruction.  This  on  dissection  was  proved  to  extend  to  the  membranous 
urethra  (fig.  1,  4). 

In  three  cases  a  No.  8  catheter  could  be  passed  after  some  difficulty,  and 
at  operation  there  was  a  fibrous  ring  which  held  tlie  catheter  in  a  firm 
grip  (Cases  4,  5,  and  7).  In  one  of  these,  in  addition  to  the  fibrous  ring,  there 
was  a  small  nodule  of  prostatic  tissue  on  the  posterior  lip  of  the  opening,  and 
also  a  diverticulum  of  moderate  size  (Case  4).  In  another,  on  removing  the 
catheter  the  fibrous  sides  of  the  ring  came  together  and  formed  a  narrow 
antero-posterior  slit. 

In  all  the  cases  complete  restoration  of  the  bladder  function  with  free  fiow 
of  urine  followed  the  operation  and  the  fistula  healed. 

Possible  Causes  for  Failure  of  the  Operation. 

Before  passing  on  to  consider  the  treatment  of  these  cases  and  the  method 
of  prevention,  two  points  will  be  considered. 

(1)  Is  the  post-operative  obstruction  in  these  cases  due  to  inexperience  or 
lack  of  skill  on  the  part  of  the  operator  ? 

In  the  cases  here  recorded  we  find  that  three  were  operated  on  by  general 
practitioners,  six  by  general  surgeons,  one  by  a  general  surgeon  with  special 
urinary  experience,  and  six  by  urinax'y  surgeons.  I  do  not  wish  to  give  the 
impression  that  although  the  cases  are  practically  divided  between  the  general 
surgeons  and  the  urinary  surgeons,  these  two  types  of  operator  are  specially 
responsible  for  the  result,  for  it  must  be  obvious  to  anyone  that  the  general 
surgeon  operates  on  a  much  greater  number  of  cases  of  enlarged  prostate  than 
the  general  practitioner,  and  it  is  a  fact  that  the  urinary  surgeon  operates  on 
more  cases  of  enlarged  prostate  than  the  general  surgeon.  The  true  proportion 
could  only  be  reached  by  taking  the  percentage  of  the  results  of  all  cases 
operated  on  by  each  class,  a  figure  impossible  to  state.  What  I  think  these 
figures  show  is,  however,  that  post-operative  obstruction  of  this  nature  may, 
and  does,  occur  in  the  hands  of  the  most  experienced  class  of  operators  on  the 
prostate.  I  draw  the  inference  from  this  that,  although  lack  of  skill  might 
have  been  shown  in  one  or  two  cases,  the  operation  may  be  skillfully  carried 
out  and  still,  in  a  certain  number  of  cases,  be  followed  by  obstruction  of  this 
special  kind. 

(2)  The  second  point  to  which  attention  will,  I  think,  be  directed  is  the 
(luestion  as  to  whether  the  type  of  prostatic  enlargement  may  have  some 
influence  on  the  result. 

I  have  already  made  clear  that  all  cases  of  malignant  growth  have  been 
excluded  from  these  records.  There  remain  two  types  of  prostatic  enlarge- 
ment, the  extreme  examples  of  which  differ  materially  from  each  other,  the 
small  fibrous  or  fibro-adenoniatous  type  and  the  large  prostatic  adenoma. 
Broadly  speaking,  the  small  fibrous  or  fibro-adenomatous  type  is  enucleated 
with  difficulty  and  leaves  a  small  cavity,  while  the  large  adenoma  shells  easily 
and  leaves  a  large  cavity.     There  has  been  some  difficulty  in  discovering  what 
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type  of  prostate  was  removed  in  these  sixteen  cases  and  in  five  cases  I  have 
no  information.  In  the  remaining  eleven  cases  five  were  known  to  be  small 
and  fibrous  and  six  were  adenomatous,  five  being  designated  "  large  adenoma  " 
and  one  "  simple  adenoma."  I  do  not  consider  these  figures  are  conclusive, 
one-third  of  the  cases  being  excluded. 

I  have  the  impression,  gained  from  some  years'  experience  of  open 
inspection  of  the  prostatic  cavity  and  internal  meatus  during  prostatectomy, 
that  the  condition  likely  to  produce  post-operative  obstruction  by  contraction 
of  fibrous  tissue  is  more  frequently  present  in  operation  on  the  fibrous  or 
fibro-adenomatous  prostate  than  on  the  large  adenomatous — that  is  to  say, 
where  the  size  of  the  prostato-vesical  aperture  is  small.  In  the  adenomatous 
prostate  there  are  frequently  found  long  loose  stri])s  of  capsule  or  of  the 
anterior  commissure,  semi-detached  nodules  or  prostatic  tissue,  or  loose  strips 
of  torn  urethra. 

I  have  fully  discussed  and  illustrated  these  strips,  flaps,  and  nodules 
elsewhere,'  and  shall  refer  to  them  again  in  discussing  the  operation.  But 
the  fact  that  in  six  of  these  cases  the  prostate  was  stated  to  be  adenomatous 
(five  being  large  adenomas)  shows  quite  clearly  that  fibrous  contraction  of  the 
bladder  outlet  may  occur  after  operation  on  this  type  of  prostatic  enlargement, 
as  well  as  after  that  on  the  fibrous  prostate. 

Treatment  of  Post-operative  Obstruction. 

I  will  first  discuss  the  treatment  of  obstruction  when  it  has  actually 
occurred  and  then  turn  to  my  proposal  for  prevention.  It  is,  I  believe,  the 
routine  custom  with  most  surgeons  in  this  country  to  pass  a  catheter  daily 
after  the  operation  and  wash  the  bladder,  commencing  with  the  catheter 
about  a  week  after  the  operation  and  continuing  until  the  suprapubic  wound 
is  healed.  The  first  evidence  of  obstruction  is  difficulty  in  passing  the  catheter, 
and  there  is  delay  in  the  healing  of  the  w^ound.  The  wound  may,  however, 
heal  up  either  in  average  time  or  after  some  delay.  A  fistula  persisted  in  eight 
out  of  the  sixteen  cases  here  recorded. 

The  difficulty  of  passing  a  catheter  into  the  bladder  after  many  cases  of 
prostatectomy  is,  I  think,  pretty  generally  recognized  ;  it  is  due  to  the  catheter 
hitching  under  the  ledge  over  the  posterior  part  of  the  prostatic  cavity  formed 
by  the  bladder  base,  and  is  surmounted  by  using  a  fully  curved  catheter  and 
keeping  well  forward,  when  the  instrument  slips  easily  into  the  bladder. 
The  obstruction  to  the  passage  of  instruments,  where  there  is  narrowing  at 
the  internal  meatus,  is  of  similar  character,  but  either  the  instrument  entirely 
fails  to  enter  the  bladder  after  the  whole  of  the  roof  of  the  prostatic  cavity  has 
been  searched,  or  it  enters  the  bladder  and  is  felt  to  be  gripped  in  a  stricture. 

In  most  cases  of  this  series  this  has  been  the  signal  for  an  attempt  to 
dilate  up  the  internal  meatus  by  the  passage  of  instruments,  and  if  the  attempt 
was  successful  a  catheter  was  tied  in  for  a  time.  This  treatment  was  adopted 
during  the  early  part  of  convalescence  after  operation  in  several  of  the  cases 
here  recorded.  Where  it  failed  the  forefinger  was  passed  along  the  still 
open  wound  and  metal  instruments  guided  through  the  internal  meatus  or 
forced  through  the  almost  closed  aperture.  This  was  carried  out  in  two 
of  these  cases.  In  some  instances  this  treatment  was  not  successful,  and  the 
obstruction  either  progressively  increased  or  recurred  after  a  time.  Now  either 
a    catheter   was    passed    constantly    with    difficult\ ,    or  regular  or  recurrent 

1  lirif.  Jdiirn.  Siinj.,  1920,  vii.  No.  28. 
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dilatation  was  carried  out,  or  instruments  failed  altogether.  When  the 
obstruction  had  reached  this  stage  either  the  patient  was  abandoned  to  a  life 
of  misery  with  a  suprapubic  fistula  or  a  second  operation  had  been  performed. 
In  four  cases  secondary  operations  had  been  performed  at  intervals  of  from 
four  to  ten  months  after  the  operation.  These  secondary  operations  consisted  of 
opening  the  bladder,  forcing  a  metal  instrument  through  into  the  bladder 
from  the  prostatic  cavity,  and  tying  in  a  catheter  for  a  varying  time.  In  all 
these  cases  the  obstruction  recurred  after  a  comparatively  short  interval. 

I  saw  these  patients  at  a  time  varying  from  two  months  to  five  years  after 
the  prostate  had  been  removed.  Four  of  them  I  treated  by  dilatation  with 
metal  instruments  under  an  angesthetic,  and  this  was  repeated  several  times  in 
some  cases.  The  contraction  was  temporarily  relieved,  but  in  none  was  a 
permanent  cure  effected.  One  patient  learned  to  pass  a  bougie  himself  and 
used  the  instrument  regularly  :  the  others  after  one  or  several  dilatations 
passed  out  of  my  care. 

Dilatation  in  these  cases  is,  I  consider,  an  unsatisfactory  method  and  gives 
only  temporary  relief.  The  condition  is  a  traumatic  stricture,  and  resembles 
a  traumatic  stricture  in  the  bulbous  urethra  in  the  difficulty  in  treatment  by 
dilatation.  Moreover,  the  passage  of  instruments  is  usually  attended  with 
much  difficulty,  owing  to  the  presence  of  the  prostatic  cavity  in  front  of  the 
stricture.  In  ten  cases  I  operated  and  removed  the  scar  tissue  through  a 
suprapubic  wound. 
The  following  points  are  essential  in  carrying  out  the  operation  :■ — 

(1)  All  scar  tissue  in  the  abdominal  wall  is  removed  and  the  bladder 
separated  from  the  abdominal  wall. 

(2)  The  bladder  is  dissected  from  the  posterior  aspect  of  the  pubic 
symphysis,  and  mobihzed. 

(3)  With  the  patient  in  the  Trendelenburg  position  the  base  of  the  bladder 
is  freely  exposed  by  means  of  retractors. 

(4)  In  the  cases  where  a  catheter  can  be  passed  tlirough  the  internal 
meatus,  it  is  necessary  to  withdraw  tliis  before  attemjjting  to  excise  the  fibrous 
ring.  The  ring  is  grasped  with  long  forceps  and  cut  backwards  with  long 
curved  scissors.  The  scar  tissue  on  each  side  is  then  dissected  away  so  that  a 
free  opening  is  obtained  (fig.  1,  7).  "Where  the  internal  meatus  is  completely 
closed  a  metal  instrument  should  be  passed  along  the  urethra  and  the  roof  of 
the  prostatic  cavity  pushed  up  on  the  point  of  the  instrument  and  incised.  The 
w^hole  of  this  canopy  is  then  dissected  away.  Dissection  may  have  to  be 
carried  into  the  prostatic  cavity,  for  in  some  cases  thick  ridges  of  fibrous  tissue 
may  be  found  on  the  wall  (fig.  1,  5  and  6).  Great  care  must  be  exercised  here. 
The  rectum  lies  immediately  beneath  and  is  adherent.  In  one  case,  when 
dissecting  away  a  mass  of  fibrous  tissue,  I  excised  a  strip  of  the  rectal  wall. 
Stitches  were  introduced  and  irrigation  of  the  prostatic  cavity  and  rectum 
carefully  carried  out  and  the  wound  healed,  the  patient  leaving  hospital  with 
a  clean  sterile  urine.  This  case  shows  the  danger  of  too  free  dissection  inside 
the  prostatic  cavity. 

Where  the  obstruction  lies  in  the  neighbourhood  of  the  membranous  urethra 
the  dissection  is  extremely  diflScult  owing  to  the  fact  that  the  scar  tissue  round 
this  part  drags  the  urethra  imder  the. arch  of  the  pubes,  and  even  with  a  perfect 
exposure  of  the  bladder  base  and  jirostatic  cavity  it  is  difficult  to  reach  this 
area.  I  have  not  found  it  necessary  after  tlie  free  opening  up  of  the  prostatic 
cavity  to  tie  in  a  catheter  unless  it  is  desired  to  treat  concurrent  sepsis  by 
constant  irrigation. 
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An  Open  Operat.ion  for  the  Prevention  of  Post-prostatectomy  Obstruction. 

The  operation  consists  in  first  enucleating  the  prostate  and  then  in  freely 
exposing  the  bladder  base  and  prostato-vesical  opening  by  means  of  the 
Trendelenburg  position  and  special  retractors.  Any  fold  or  flap  that  might 
cause  obstruction  is  then  removed.  The  details  of  the  operation  are  as 
follows  : — 

A  catheter  is  passed  and  the  bladder  distended  with  12  or  14  oz.  of  fluid. 
A  free  suprapubic  incision  is  made,  the  bladder  is  opened,  and  the  prostate  is 
enucleated  with  the  gloved  right  forefinger.  I  can  in  most  cases  dispense  with 
the  finger  in  the  rectum,  but  in  small  tough  or  in  very  large  prostates  the 
gloved  forefinger  is  used  to  push  up  the  prostate  from  the  rectum.  The 
prostate  being  free  in  the  bladder,  the  left  forefinger  is  removed  from  the 
rectum  ;  the  glove  is  stripped  from  the  left  hand  by  a  nurse  and  replaced 
by  a  fresh  glove.  The  prostate  is  then  removed  from  the  bladder  by  means  of 
forceps,  aided  with  the  left  forefinger. 

So  far,  except  for  the  matter  of  gloves  and  the  avoidance  in  many  cases 
of  the  introduction  of  a  finger  into  the  rectum,  the  operation  is  that  practised 
by  Freyer.  Now  we  depart  from  his  technique.  Instead  of  irrigating  the 
bladder  with  hot  solution,  a  catgut  stitch  is  passed  through  each  lip  of  the 
bladder  wound  and  the  patient  is  placed  in  the  full  Trendelenburg  position. 
A  good  headlamp  is  essential  for  this  part  of  the  operation. 

I  then  introduce  my  bladder  retractors  and  freely  expose  the  base  of  the 
bladder  and  the  prostato-vesical  opening  (fig.  2).  A  gauze  plug  is  pushed  into 
the  prostatic  cavity  to  control  bleeding  temporarily  and  the  bladder  is  emptied 
of  clot.  When  this  is  done  the  plug  is  removed,  and  a  careful  inspection  of  the 
prostatic  cavity  and  its  inlet  into  the  bladder  is  made.  Haemorrhage  first 
claims  attention.  In  some  cases,  by  the  position  of  the  patient  and  the 
temporary  plugging  the  haemorrhage  is  already  reduced  to  a  very  small  amount 
of  venous  oozing.  In  most  cases,  however,  some  amount  of  bleeding  is  in 
progress,  and  in  some  spouting  arteries  are  seen. 

The  bleeding  is  of  two  kinds,  arterial  and  venous.  Arterial  bleeding  comes 
in  many  cases  from  an  artery  situated  at  the  brim  of  the  vesico-prostatic 
entrance  on  one  or  both  sides.  There  is  frequently  a  spouting  vessel  on  each 
side  in  this  position,  just  below  the  mucous  membrane.  Long  Spencer  Wells 
forceps  are  placed  on  these  vessels.  With  my  handled  bladder  needle,  a  catgut 
stitch  is  passed  on  each  side  through  the  edge  of  the  mucous  membrane  of  the 
bladder  and  the  sphincter  and  tied  anterior  to  the  forceps.  Care  must  be  taken 
not  to  pass  these  stitch  ligatures  too  deeply,  for  the  prostatic  plexus  of  veins 
runs  horizontally  in  the  angle  just  outside  this  on  each  side.  These  two 
sutures  now  act  as  tractors  to  pull  up  the  neck  of  the  prostatic  cavity  and 
keep  the  edges  apart.  Arterial  bleeding  from  the  wall  of  the  cavity  may  be 
seen,  and  the  Moynihan's  rather  heavy  artery  forceps  with  curved  beak  are 
applied  and  the  tissue  in  their  grasp  crushed.  Venous  bleeding  comes  mostly 
from  the  anterior  wall  of  the  cavity  in  which  lies  the  vertical  limb  of  the 
prostatic  plexus.  It  is  difficult  to  see  the  bleeding  point  here,  but  in  most 
cases  it  is  not  serious  and  may  be  controlled  by  a  temporary  plug.  In  cases 
where  the  bleeding  is  unusually  severe  plugging  with  iodoform  gauze  will 
efficiently  control  it  ;  this  is  very  accurately  carried  out  with  the  cavity  freely 
exposed.  The  point  of  the  catheter  is  pulled  well  into  the  bladder,  and  strips 
of  gauze  packed  into  the  prostatic  cavity  round  this,  the  gauze  being  removed 
on  the  second  day. 
* 
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Having  controlled  the  haemorrhage,  the  next  point  to  attend  to  is  the 
removal  of  any  structure  that  might  produce  post-operative  obstruction.  A 
large  variety  of  tags,  flaps,  strips,  nodules,  or  folds  are  found.  It  is  a  revelation 
when  one  comes  to  examine  the  prostatic  cavity  after  enucleation  of  the 
prostate  to  see  the  number,  size,  and  variety  of  these  loose  masses  of  tissue. 

I  have  described  elsewhere  the  following : — 

(1)  Strips  of  mucous  membrane  at  the  prostato-vesical  opening  (fig.  3,  2). 

(2)  Nodules  of  prostatic  tissue  in  the  neighbourhood  of  the  opening.  These 
may  be  present  even  where  the  prostate  has  apparently  shelled  out  cleanly. 


oo: 


Fig.  2. — Exposure  of  bladder  base  and  prostato-vesical  opening  after  enucleation 

of  the  prostate. 


^ 
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Fig.  3.  —  Internal  meatus  after  prostatectomy.  1,  Lateral  folds  of  mucous 
membrane  closing  internal  meatus  ;  2,  flaps  of  mucous  membrane  ;  S,  adherent  flap  of 
prostatic  capsule  ;  4,  strip  of  prostatic  urethra  ;  5,  adherent  nodule  of  prostate  ;  6, 
flaps  removed  and  Avedge  of  posterior  fold  excised. 

(3)  Loose  strips  of  prostatic   capsule   and  occasionally   small    nodules  of 
gland  tissue  attached  loosely  to  the  wall  of  the  prostatic  cavity  (fig.  3,  3,  5,). 

(4)  Loose  strips  of  urethral  wall  pulled  out  and  torn  across  (fig.  3,  4). 
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(5)  Flaps  of  mucous  membrane.  At  the  prostato-vesical  opening  there  is. 
frequently  a  large  loose  flap  of  mucous  membrane  on  each  side,  and  these  flaps 
may  almost  meet  over  the  prostatic  cavity  (fig.  3,  l). 

(6)  A  prominent  semilunar  ridge  forms  the  posterior  lip  of  the  opening. 
This  ledge  is  formed   by  the  trigone  and  adjoins  the  base  of  the  bladder. 

It  is  to  the  last  two  structures  that  I  wish  specially  to  direct  your  attention 
at  present,  for  they  are  the  cause  of  the  permanent  obstruction.  These  flaps 
of  mucous  membrane  may  unite  so  as  completely  tq  close  the  prostato-vesical 
orifice  and  the  crescentic  fold  is  the  structure  that  promotes  the  narrowing  by 
fibrous  contraction  after  the  operation.  The  flaps  of  mucous  membrane  are 
dissected  away  ;  the  posterior  fold  is  grasped  in  long  forceps,  and  a  wedge  with 
the  base  anterior  is  cut  out  of  it  with  curved  scissors  (fig.  3,  6).  The  tissue- 
removed  consists  of  mucous  membrane,  trigonal  muscle,  and  frequently  some 
gland  tissue.  This  effectually  obviates  any  possibility  of  narrowing  at  the 
prostato-vesical  opening. 

It  may  be  objected  that  this  free  enlargement  of  the  prostato-vesical 
opening  destroys  the  vesical  sphincter.  In  1904  I  pointed  out  that  the  action  of 
the  internal  vesical  sphincter  was  destroyed  in  cases  of  suprapubic  prostatectomy 
from  enlarged  prostate.  The  sphincter  action  is  taken  up  by  the  compressor 
urethras,  which  effectually  prevents  the  escape  of  urine.  The  prostatic  cavity 
thus  forms  a  prolonged  neck  communicating  with  the  bladder  cavity. 

Having  completed  the  clearing  out  of  the  prostatic  cavity  and  the  en- 
largement of  the  prostato-vesical  opening,  repair  of  the  bladder  and  abdominal 
wall  is  undertaken.  The  retractor  is  removed  from  the  bladder  and  the 
bladder  blades  replaced  by  the  abdominal  blades.  By  inserting  it  so  as  to 
retract  the  abdominal  wall  with  the  frame  to  the  kneeward  side  of  the 
operation  field  the  anterior  wall  of  the  bladder  is  fully  exposed.  A  large 
rubber  tube  is  placed  in  the  bladder  and  the  catgut  slings  are  crossed  in  front 
of  this  so  that  the  edges  of  the  cystotomy  opening  are  brought  together. 
Interrupted  catgut  sutures  are  placed  in  this  the  slings  are  removed,  and 
the  bladder  drops  down  into  the  pelvis.  A  small  rubber  tube  is  placed  in  the 
prevesical  space.  Two  catgut  mattress  sutures  are  placed  through  the  recti 
and  sheath  about  an  inch  on  each  side  of  the  wound,  and  the  margins  of  the 
anterior  rectus  sheath  are  united  with  a  continuous  catgut  suture. 

DISCUSSION. 

Mr.  SwiXFORD  Edwards  thought  that  this  condition  must  be  rare  as,  out  of  several 
hundred  cases,  he  had  liad  difficulty  in  passing  an  instrument  after  the  operation  in 
three  or  four,  and  he  had  onlj'  once  to  reopen  the  bladder.  He  recommended  a  punch 
operation  in  the  milder  cases  of  obstruction. 

Mr.  Swift  Joly  divided  the  cases  of  obstruction  after  prostatectomy  into  three 
clinical  groups.  In  the  first  the  prostatic  cavity  was  either  completely  shut  off  from 
the  bladder,  or  the  opening  between  them  was  valvular.  In  these  cases  a  suprapubic 
fistula  always  persisted.  In  the  second,  some  urine  was  passed  naturally,  but  there 
was  either  a  partial  retention  or  a  suprapubic  fistula.  In  the  third,  the  patient  could 
empty  his  bladder  completely,  but  only  with  difficulty.  Whenever  a  fistula  persisted  he 
considered  it  necessary  to  open  the  bladder  and  i-esect  the  scar  tissue  both  from  the 
abdominal  wall,  and  the  prostatic  cavity.  In  the  milder  cases  he  had  some  success 
with  the  punch  operation,  but  now  restricted  it  to  cases  in  which  the  obstruction  was 
caused  by  a  shelf  or  canopy  covering  over  the  posterior  portion  of  the  cavity  left  after 
removal  of  the  prostate.  If  this  cavity  was  filled  with  fibrous  tissue  he  did  not  recom- 
mend the  punch  operation  as  it  was  impossible  to  i-cmove  enough  of  the  scar  tissue  by 
this  means.  AVhen  performing  the  operation  of  i^rostatectomy  he  was  very  careful  first 
to  divide  the  mucous  membrane  of  the  bladder  as  close  to  the  sphincter  as  possible,  so 
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as  to  uimimize  the  formation  of  tags,  and  secondly  to  destroy  any  shelf  that  remained 
between  the  prostatic  cavity  and  the  bladder.  He  considered  it  essential  that  the 
opening  between  the  bladder  and  the  prostatic  cavity  left  after  operation  should  be  as 
large  as  possible,  and  believed  that  this  was  the  reason  why  post-operative  obstruction 
was  so  rare  in  cases  in  which  the  prostate  was  really  large. 

Mr.  J.  B.  Macalpine  said  that  Mr.  Thomson  Walker's  method  apj)ealed  to  him 
for  two  reasons  :  first,  because  manipulations  under  guidance  of  the  eye  were  always 
superior  to  those  controlled  by  touch  alone  ;  and,  secondly,  on  account  of  the  control  it 
gave  over  haemorrhage.  Stricture  might  occur  either  above  or  below  the  jjortion  of  the 
gland  that  had  been  removed.  He  had  had  one  case  of  stricture  of  the  upper  or  canopy 
type,  and  two  in  the  lower  situation.  For  the  former  type,  he  treated  the  condition 
much  in  the  same  way  as  Mr.  Walker  had  described,  but  he  thought  that  the  canopy 
might  be  cut  away,  or  incised,  by  means  of  an  operating  posterior  urethroscope  and  the 
high  frequency  current.  He  considered  that  the  prostatic  cavity  becanae  epitheliated 
from  three  sources  :  (1)  The  torn  edge  of  the  mucosa  covering  the  i^rostate ;  (2)  the 
torn  urethra  ;  and  (3)  islands  of  gland  tissue  that  had  been  exposed  in  the  capsule  of 
the  gland.  He  thought  if  the  removal  of  the  tags  were  too  free  there  might  be  a  risk  of 
stricture  from  failure  of  epithelialization,  and  cross  union  of  the  raw  surfaces.  He  was 
always  surprised  that  stricture  at  the  penile  end  of  the  prostatic  cavity  did  not  occur 
more  often.  It  was  due  to  removal  of  too  much  of  the  distal  urethra,  but  the  point  at 
which  the  urethra  ruptured  was  largely  beyond  the  control  of  the  surgeon.  In  most 
cases  he  thought  that  about  a  quarter  of  an  inch  too  much  of  the  urethra  came  away 
with  the  prostate ;  this  was  easily  compensated  by  nature.  If,  however,  more  than 
this  amount  were  removed  there  was  a  distinct  risk  of  stricture  from  adhesion  of  the 
raw  surfaces.  He  considered  that  avulsion  of  the  urethra  was  an  unsurgical  procedure, 
and  thought  that  the  urethra  should  be  divided  from  within,  before  the  enucleation  of 
the  prostate  was  commenced.  For  this  purpose  he  had  designed  a  prostatic  urethrotome, 
which  consisted  of  a  long  shaft  which  could  be  introduced  into  the  prostatic  urethra 
through  the  internal  meatus.  Near  the  distal  end  of  the  shaft  were  a  pair  of  concealed 
knives,  which  were  exposed  when  the  instrument  reached  the  correct  level  in  the 
urethra,  and  the  urethral  wall  could  be  cleanly  divided  by  rotating  the  instrument. 
The  correct  level  was  estimated  by  a  finger  in  the  rectum.  When  the  iirethra  had  been 
divided,  the  prostate  was  enucleated  in  the  usual  way.  He  considered  that  this  method 
rendered  enucleation  easier,  and  diminished  shock  and  the  risk  of  reflex  suppression,  as 
the  sensitive  posterior  urethra  was  less  roughly  handled. 

Mr.  Ralph  Thompson  mentioned  two  cases  of  post-operative  obstruction, 
which  he  had  treated  by  passing  metal  bougies.  He  thought  that  the  tags 
generally  fell  down  into  the  prostatic  cavity,  and  helped  to  cover  the  raw  surface. 

Mr.  Clifford  Morson  thought  that  the  development  of  excessive  amounts  of 
fibrous  tissue  was  due  to  sepsis,  and  laid  stress  on  the  importance  of  careful  after- 
treatment.  He  had  used  Mr.  Thomson  Walker's  method  for  four  months,  and  was  very 
pleased  with  the  results  he  obtained. 

The  President  said  that  in  his  private  practice  he  had  no  cases  of  a  fistula 
persisting,  and  only  three  or  four  in  which  it  was  necessary  to  pass  bougies.  He 
described  in  detail  the  after-treatment  of  prostatic  cases.  If  a  lip  or  canopy  was 
present  after  the  gland  was  enucleated,  he  divided  it  with  a  scissors,  and  large 
tags  were  twisted  off.  He  preferred  a  small  abdominal  incision,  as  he  considered 
it  diminished  the  risk  of  a  ventral  hernia  forming  after  the  operation. 

Mr.  Thomson  Walker  (in  reply)  stated  that  the  time  occupied  in  performing  the 
operation  which  he  had  described  was  not  more  than  about  fifteen  minutes  longer  than 
if  the  original  method  were  followed,  and  he  believed  that  the  shock  was  diminished 
because  the  hicmorrhage  was  controlled.  He  did  not  consider  the  length  of  the  incision 
any  disadvantage  so  long  as  the  abdominal  wall  was  properly  sutured.  If  obstruction 
were  present,  he  thought  it  better  to  open  up  the  bladder  and  cut  away  the  scar  tissue, 
than  to  attempt  blind  manipulations  through  the  urethra.  He  thought  that  Mr. 
Macalpine's  instrument  woiild  certainly  localize  the  line  of  division  of  the  urethra,  but 
it  would  also  divide  the  strip  of  urethral  mucosa  that  remained  adhering  to  the  posterior 
wall  of  the  prostatic  cavity  below  the  openings  of  the  ejaculatory  ducts.  He  considered 
the  presence  of  tliis  strip  an  important  factor  in  the  prevention  of  stricture  at  this  site. 
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The  Treatment  of  some  Cases  of  Congenital  Deformities  of 
the  Lower  Urinary  Tract,  with  a  Study  of  their  Anatomy 
and  Origin.^ 

By  A.  Ealph  Thompson,  Cb.M.,  F.E.G.S. 

Argument. 

(1)  The  history   of  a  case  of  epispadias,  in  which   control  of  lU'ine  was  obtained  by 

transplantation  of  a  portion  of  the  right  rectus  abdominis  muscle. 

(2)  The  anatomy  of  a  case  of  epispadias. 

(3)  The  history  of  a  case  of  ectopia  vesicse. 

(4)  The  clinical   features   of   a  second  case  of  epispadias,  with  a  suggestion  as   to  its 

treatment. 

(5)  A  simple  conception  of  the  anatomy  and  origin  of  ectopia  vesicae  and  epispadias. 

(1)  The  History  of  a  Case  of  Epispadias. 

The  full  details  of  the  clinical  condition  of  the  patient  and  the  operation 
for  its  relief  were  published  in  the  Lancet,  October  16,  1920,  so  that  a  very 
brief  account  need  be  given  here. 

The  patient,  S.  W.,  had  had  frequent  operations  for  the  atteropted  cure 
of  his  distressing  condition,  and  had  been  an  inmate,  practically  all  his  life, 
of  public  institutions.  He  was  a  big,  healthy  boy,  aged  16,  but  had  no  control 
over  the  passage  of  urine  and  was  willing  that  anything  should  be  atteropted 
which  Eciight  give  him  control.  After  dissection  of  some  normal  recti  abdominis 
muscles,  and  after  hearing  the  opinions  of  some  anatomists,  I  came  to  the 
conclusion  that  the  rectus  abdominis  might  be  used  for  this  purpose.  The 
lower  two-thirds  of  that  part  of  the  rectus  which  lies  below  the  umbilicus  is 
apparently  supplied  by  the  twelfth  dorsal  nerve,  which  enters  the  muscle  at 
its  border  quite  low  down  and  splits,  in  the  substance  of  the  muscle,  into  an 
ascending  and  descending  branch.  The  vascular  supply  of  this  part  of  the 
rectus  is  afforded  by  transverse  branches  of  the  deep  epigastric  artery,  wdiich 
come  off  at  intervals  of  i  in.  and  pass  inwards  and  outwards.  The  main  trunk 
passes  upwards  and  inwards,  and  is  attached  to  the  deep  surface  of  the  muscle. 

I  did  not  fear  hernia  following  upon  removal  of  this  part  of  the  rectus 
muscle,  and  the  event  justified  this  conclusion,  as  at  no  time  after  the  opera- 
tion had  the  patient  the  least  sign  of  rupture.  I  also  felt  that  the  rectus 
muscle  was  a  suitable  muscle  for  controlling  the  flow  of  urine,  as  no  undue 
movement  would  be  noticed  by  other  people  in  the  patient's  efforts  to  control 
his  flow  of  urine.  The  orifice  of  the  epispadias  was  situated  upon  the  dorsum 
of  the  penis  quite  close  to  its  attachment  to  the  abdomen.  The  operation, 
which  has  been  described  in  full,  may  now  be  briefly  indicated  as  follows  : — 

1  At  a  meeting  of  the  Section,  held  Ai^ril  28,  1921. 
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June  5,  1920  :  An  incision  was  made  round  the  orifice  of  the  epispadias 
and  distant  i  in.  from  it.  The  incision  was  deepened  and  so  directed  as  to  lie 
cylindrically  and  obliquely  around  the  channel  of  the  epispadias  running  from 
the  bladder.  When  completed  it  was  about  1  in.  deep.  An  incision  was  then 
made  on  the  anterior  abdominal  wall  1  in.  to  2  in.  from  the  middle  line, 
beginning  below  in  the  right  upper  quadrant  of  the  circular  incision,  and 
directed  at  first  upwards  and  to  the  right,  and  then  directly  upwards  to  the 
level  of  the  umbilicus,  or  slightly  higher.  The  edges  of  the  incision  were 
deeply  undermined  and  turned  outwards.  The  right  rectus  muscle  was  exposed 
by  cutting  through  the  anterior  part  of  the  sheath  in  a  vertical  direction  ;  it 
was  then  divided  at  a  level  of  1  in.  below  the  umbilicus.  The  epigastric  artery 
was  also  cut  and  ligatured.  Very  slight  dissection  enabled  one  to  turn  the 
lower  portion  of  the  rectus  completely  over  upon  itself,  without  exposing  the 
twelfth  dorsal  nerve,  and  without  kinking  the  artery.  The  cut  end  of  the 
transplanted  portion  of  the  muscle  was  split  longitudinally  for  2  in.  The  two 
parts  were  placed  in  the  circular  wound,  one  on  each  side  of,  and  around,  the 
fistula.  They  were  secured  in  position  by  sutures.  The  upper  portion  of  the 
muscle  was  sutured  to  the  sheath  of  the  rectus.  The  edges  of  the  sheath 
itself  were  then  sutured  together.  The  subcutaneous  tissues  were  then  joined 
by  Lembert  sutures  along  the  whole  length  of  both  portions  of  the  wound. 
Finally  the  edges  of  the  skin  were  sutured.  Thus  the  transplanted  rectus  was 
buried  deeply.  This  was  a  great  advantage,  for  though  infection  of  the  wound 
took  place,  it  was  confined  to  the  skin  and  did  not  spread  deeply. 

The  Besult  of  the  Operation. — Locally,  the  result  was  gratifying.  In  three 
weeks'  time  from  the  date  of  the  operation  the  boy  was  holding  his  water  all 
night,  but  not  during  the  day  ;  but  later  he  succeeded  in  holding  his  water 
for  periods  of  three  liours  or  more  during  the  day  and  passed  a  good  stream 
as  and  when  he  desired.  In  August,  1920,  he  came  into  my  service,  and, 
generally  speaking,  held  his  water  well ;  but  occasionally  passed  it  at  night  in 
his  bed.  As,  however,  he  slept  rarely  less  than  thirteen  hours,  this  can  hardly 
cause  surprise.  Unfortunately  he  developed  symptoms  of  calculus  in  the  right 
kidney,  for  which  I  operated  on  September  10,  1920,  and  removed  a  phosphatic 
stone  from  the  pelvis  of  a  very  small  and  atrophied  kidney ;  and  more  unfor- 
tunately, he  developed  stones  in  the  left  kidney,  for  which  I  operated  on 
February  1,  1921,  and  removed  a  calculus  from  a  large,  healthy-looking  left 
kidney.  He  did  well  after  the  operation  until  the  fifth  day,  when  a  sudden 
and  profuse  haemorrhage  at  7  p.m.  led  to  his  death  at  10  p.m.  on  February  5. 

I  do  not  wish  to  pass  lightly  over  the  fatal  termination,  but  I  think  it 
possible  that  the  kidney  condition  had  been  set  up  before  I  did  the  operation 
of  transplanting  the  rectus.  I  cannot  imagine  that  the  right  kidney  had 
atrophied  to  the  extent  it  had  done  in  three  months. 

The  body  of  this  boy  was  secured  for  dissection  purposes  under  the  Anatomy 
Act,  and  I  will  now  enter  upon  the  second  part  of  the  argument,  namely : — 

(2)  The  Anatomy  of  a  Case  of  Epispadias. 

It  will  be  sufficient  here  to  give  the  anatomical  points  brought  out  by  the 
dissection  of  the  body  by  Mr.  Selby  very  briefly  as  they  are  shown  well  in  the 
specimen  I  have  to  show. 

First,  the  result  of  the  operation  is  well  shown.  The  transplanted  rectus 
is  firmly  attached  in  its  new  position  ;  it  shows  little  signs  of  atrophy  and  its 
nervous    and  vascular   supply   are   apparently  intact.     The    penis   is  slightly 
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■drawn  upwards  compared  with  its  position  before  operation.  There  is  no  sign 
■of  hernia. 

Secondly,  although  the  results  of  the  operation  are  gratifying  and  the 
success  of  the  operation  is  pi'oved  by  dissection — the  anatomical  features 
of  the  case  are  most  interesting  and  important,  and  they  can  be  stated 
very  briefly.  The  rectum  and  anus  are  normally  situated  and  of  normal 
appearance.  The  perineum  is  full  and  well  developed.  The  testicles  are  fully 
descended  into  a  normal  scrotum. 

The  following  very  important  fact,  which  is  brought  out  by  Mr.  Selby's 
dissection,  is  not  generally  recognized,  namely,  that  all  the  muscles  of  the 
perineum  are  present  and  well  developed,  and  with  a  normal  nerve  and  vascular 
supply.  The  compressor  urethrse  is  well  developed,  but  is  not  pierced  by  the 
urethra.  Abutting  against  this  muscle  above  is  the  bladder  or  probably  the 
prostatic  urethra.  The  bladder  is  fairly  capacious.  Into  the  prostatic  urethra 
the  vas  opens  on  each  side  ;  it  is  of  normal  thickness  and  appearance,  and  its 
lumen  is  patent  and  admits  a  bristle  which  can  be  passed  along  it.  There  are 
well  marked  bilateral  "  vesicul^  seminales."  The  pubes  are  separated  from 
each  other  by  a  distance  of  1\  in. ;  the  space  between  them  is  occupied  by 
bladder  and  penis,  with  the  channel  leading  from  the  bladder  to  the  orifice 
of  the  epispadias.  The  penis  has  well-marked  corpora  cavernosa  with  a  crus 
and  erector  penis  and  an  ejaculator  urinae. 

As  regards  the  muscle  of  the  anterior  abdominal  wall  I  need  only  mention 
that  the  recti  are  present  on  each  side,  but  are  somewhat  separated  below, 
owing  to  their  attachment  to  the  pubes  being  shifted  outwards  with  those 
bones.  The  appearance  of  the  left  rectus  is  normal.  It  may  be  stated  finally, 
in  this  connexion,  that  all  the  pelvic  and  perineal  normal  structures  are 
present  except  the  greater  part  of  the  normal  urethra.  With  the  exception 
of  the  prostatic  urethra  there  is  no  evidence  of  the  presence  of  this  structure. 

This  brief  description  will  demonstrate  that  the  condition  of  affairs  in  this 
specimen  is  vei'y  different  from  that  usually  described,  especially  as  regards 
the  perineal  muscles,  the  presence  of  which  may  be  regarded  as  one  of  funda- 
mental importance. 

(.3)  The  History  of  a  Case  of  Ectopia  Vesicae. 

We  now  pass  on  to  consider  the  third  paragraph  of  the  argument,  and 
I  will  relate  the  description  of  such  a  case  in  a  gii'l,  aged  5.* 

The  operation  for  formation  of  the  bladder  was  described  fully  in  the  same 
number  of  the  Lancet  (October  16,  1920)  as  that  of  the  previous  case. 

It  is  sufficient  to  state  that  the  suture  of  the  bladder  was  satisfactory,  but 
that  no  control  was  permitted  to  the  passage  of  urine.  I  thought  that  perhaps 
a  transplantation  of  the  rectus  might  be  performed  on  this  patient.  It  will  be 
readily  understood  that  she  really  had  a  condition  of  epispadias  present  after 
the  operation  of  suture  of  the  bladder.  Mr.  Ogier  Ward  most  kindly  helped 
me  with  the  operation,  for  whose  help  I  cannot  be  too  grateful.  Practically 
the  same  operation  was  performed  as  on  S.  W.  I  was  much  pleased  with  the 
thick  wall  of  the  bladder  which  had  been  made  in  front,  and  which  gave  plenty 
of  room  for  the  reception  of  the  transplanted  rectus.  Owing,  however,  to  the 
thinness  of  the  parts  below,  I  was  compelled  to  include  the  vaginal  orifice  with 
the  orifice  of  the  urethra,  and  both  wei'e  eventually  sm-rounded  by  the  trans- 
planted portion  of  rectus.  After  the  operation  there  was  some  sepsis  in  the 
wound,  but  it  did  not  spread  deeply.  The  girl  has,  so  far,  not  got  control,  but 
I  am  having  the  transplanted  muscle  stimulated  electrically,  and  I  hope  she 
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may  yet  obtain  it.     I  only  brought  down   the  outer  two-thirds  of  the  lower 
portion  of  the  muscle  ;  a  mistake  was  made  in  this  respect,  the  whole  of  the 
lower  portion  should  have  been  brought  down/ 
The  fourth  heading  of  my  argument  is : — 

(4)   The  Clinical  Features  of  a  Case  of  Epispadias  with 
A  Suggestion  as  to  its  Treatment. 

This  case  was  kindly  sent  on  to  me  by  Mr.  C.  E.  Nitch.  The  patient  was 
operated  upon  before  when  a  child,  and  he  now  uses  a  urinal,  with  which  he 
is  quite  pleased.     The  following  are  details  of  the  case  : — 

He  is  a  strong  looking  youth,  aged  19.  He  has  an  orifice  situated  on  the 
dorsum  of  the  penis  close  to  its  attachment  to  the  abdominal  wall,  through 
which  urine  is  being  constantly  discharged.  His  pubes  are  widely  separated 
from  each  other  but  the  rectus  produces  the  usual  well  known  superficial 
features  much  the  same  on  each  side  and  is  therefore  present.  He  has  the 
power  of  erection  of  the  penis,  and  is  "  keeping  company  "  with  a  girl.  His 
testicles  are  fully  descended  into  a  normal  scrotum.  As  he  is  busy  during  the 
summer  he  has  for  the  present  decided  not  to  have  anything  done  in  the  way 
of  an  operation,  as  he  finds  that  the  urinal  with  which  he  is  fitted  is  quite 
satisfactory.  If,  however,  we  take  into  account  the  possibility  of  penile 
erection  would  it  not  be  justifiable  for  the  surgeon  to  attempt  to  expose  the 
compressor  urethrse  and  bring  a  funnel-shaped  process  of  bladder  through 
it?  No  harm  could  be  done  by  this  attempt  to  use  the  normal  compressor  ; 
if  it  failed  perhaps  even  in  his  case  the  rectus  could  be  transplanted. 

I  now  leave  the  clinical  features  of  these  cases  to  explain 

(5)  The  Anatomy  and  Origin  of  Ectopia  Vesic.e  and  Epispadias, 

in  such  a  way  as  to  lead  to  a  simple  conception  of  such  conditions  as 
are  seen  and  treated  by  surgeons  and  are,  therefore,  compatible  with  life. 

First,  as  regards  epispadias,  I  venture  to  suggest  that  the  groove  present 
on  the  dorsum  of  the  penis  is  not  the  urethra  at  all.  The  term  "  epispadias," 
although  strictly  correct,  is  very  misleading  as  the  condition  is  not  in  the 
least  comparable  to  hypospadias. 

If  in  a  case. of  epispadias  there  is  no  urethra  it  is  quite  unnecessary  for 
authorities  to  state  that  there  is  no  roof  to  the  urethra — such  a  statement  is 
most  misleading.  Secondly,  as  regards  the  condition  known  as  ectopia  vesicae 
I  would  suggest  that  the  statement  that  there  is  no  anterior  wall  to  the 
bladder  is  quite  incorrect,  and  to  ask  authoi'ities  not  to  use  the  term  "  trigone  " 
unless  they  refer  to  that  portion  of  the  normal  bladder  which  is  known  as  the 
trigone.  At  birth  at  any  rate  there  is  a  great  deal  more  than  the  trigone 
present,  and  though  when  the  infant  assumes  the  erect  posture  the  bladder  is 
much  diminished  in  size,  this  is  due  to  the  action  of  the  recti,  which, 
as  is  well  known,  much  diminishes  the  chance  of  a  hernia  occurring  in  this 
region  after  an  abdominal  operation,  and  tends  actually  to  reduce  one  which 
forms. 


1  July,  1921 :  The  patient  is  now,  undoubtedly,  holding  her  water  better  than  she  did  before 
the  operation.  A  curious  point  is  that  she  holds  her  water  at  night  even  better  than  during  the 
day.  At  night  the  rectus  might  be  supposed  to  be  less  under  control  than  during  the  day.  I  am 
indebted  to  the  Sister  in  the  Light  Department  at  Guy's  Hospital,  and  to  Miss  Tui'toil,  for  the 
good  result. 


.  Section  of  Urology  61 

Now  I  would  ask  you  to  think  of  these  conditions  as  fistulae  and  would 
suggest  a  classification  of  these  congenital  deformities  as  follows : — 

Congenital  Fistula  of  the  Bladder. 

(1)  Complete         ...  ...  ...  Ectopia  vesicae. 

(2)  Incomplete      ...  ...  ...  ia)   Urachal  fistula. 

(&)   Penile  fistula  (epispadias). 

I  believe  myself  that  the  crux  of  the  whole  situation  and  the  proper 
conception  of  these  conditions  is  to  be  found  in  a  case  of  ectopia  vesicae  ;  when 
the  surgeon  reduces  the  everted  and  herniated  bladder  as  it  is  seen  in  a  young 
infant,  the  fistulous  nature  of  the  condition  is  at  once  apparent  under  these 
circumstances.  Doubtless  the  same  abdominal  pressure  which  produces  the 
hernia  is  responsible  for  the  continued  development  of  the  muscle  w'all  of  the 
bladder  in  place  of  the  urine  in  a  normal  bladder  and  as  such  should  be 
regarded  as  very  useful — but  its  result,  i.e.,  the  protrusion  of  the  bladder  wall 
upon  the  surface  of  the  abdomen,  is  most  alarming  in  appearance  and  has  led, 
not  unnaturally,  to  most  alarming  theories.  The  pubes  are  prevented  from 
joining  each  other  by  the  same  cause  and  by  the  intervention  of  the  bladder, 
and  in  fact  there  is  a  cleft  of  the  bladder  and  abdominal  walls,  through  which 
the  bladder  wall  is  herniated  and  everted.  In  a  young  specimen  of  ectopia 
vesicae  examined  by  me  the  bladder  muscle  appeared  to  be  normal  in  extent 
except  that  it  did  not  naturally  join  across  the  middle  line  in  front. 

The  condition,  then,  is  one  of  fistula  ;  and  I  would  venture  to  assert  that 
the  views  of  the  older  anatomists  are  more  correct  than  those  of  more  recent 
ones.  As  to  its  origin.  Before  proceeding  to  this  matter  I  would  suggest  that 
anatomists  or  embryologists  are  hardly  fair  to  themselves  when  they  take 
compound  monstrosities  which  happen  to  have  an  ectopia  vesicae  but  also 
incidentally  an  imperforate  anus  and  a  meningocele.  In  these  fistulae  of  the 
bladder  which  are  not  associated  with  the  presence  of  any  other  deformity  and 
which  are  quite  compatible  with  life,  I  believe  that  the  deformities  under  con- 
sideration are  more  correctly  enunciated  by  the  older  anatomists  than  by  some 
of  the  more  recent  ones. 

You  will  remember  that  the  older  anatomists  laid  stress  on  some  lesion  of 
the  allantois  being  responsible  for  ectopia  vesicae.  More  recent  anatomists 
have  laid  stress  upon  the  cloaca  being  at  fault  and  some  have  brought  into 
account  the  primitive  streak.  The  great  objection  against  either  one,  or  the 
other,  of  the  latter  suggestions  is  the  absence  of  lesions  in  these  simple  cases 
other  than  the  bladder  lesions  ;  a  fact  which  to  my  mind  completely  precludes 
a  primitive  streak  or  purely  cloacal  origin  as  described  by  some.  I  refer  now 
to  a  beautiful  drawing  of  Professor  Peter  Thompson's  of  a  reconstructed 
human  embiyo  ("  Studies  in  Anatomy  from  the  Anatomical  Department  of  the 
University  of  Birmingham,  1915  ")  in  which  a  structure  marked  by  him  as 
the  allantois  is  found  passing  into  the  umbilical  cord  and  therefore  outside  the 
body  of  the  embryo.  Now  I  believe  I  am  correct  in  stating  that  most  writers 
on  human  embryology  would  agree  that  the  urachus  is  formed  from  allantois, 
though,  of  course,  I  do  not  contend  that  they  are  not  right  when  they  say 
that  the  cloaca  in  part  forms  the  bladder.  Does  the  deformity  come  from 
in  front  or  behind  ?  In  my  opinion  in  the  light  of  the  careful  dissection 
of  S.  W.,  in  whom  not  only  is  there  a  normal  rectum  but  also  completely 
normal  genital  apparatus  including  a  prostatic  urethra,  we  can  no  longer 
accept  the  primitive  streak  theory  even  though   this    structure    may  extend 
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forward  towards  the  umbilicus,  or  a  simple  cloacal  theory,  because  in  fact  the 
deformity  is  due  to  a  lesioa  of  the  allantois  occurring  at  a  different  time  of 
early  embryonic  life  and  comes  from  the  front.  If  more  of  the  allantois, 
relatively  according  to  age  or  absolutely,  is  involved  then  we  have  a  complete 
fistula  of  the  bladder,  or  when  less  of  the  allantois  is  involved  then  we  have 
an  incomplete  fistula,  such  as  urachal  fistula,  and,  although  I  have  no  proofs  of 
it  except  the  important  one  of  the  failure  to  meet  on  the  part  of  the  pubes  in 
both  ectopia  vesicae  and  epispadias,  I  would  suggest  that  in  epispadias  there  is 
a  complete  fistula  to  commence  with  which  eventually  becomes  in  part  healed, 
leaving  an  epispadias  or  penile  fistula.  S.  W.  certainly  showed  much  natural 
scar  tissue  over  the  lower  part  of  the  abdomen. 

If  we  admit,  as  I  think  on  common-sense  grounds  we  must  do,  that  a 
urachal  fistula  is  due  to  some  fault  involving  the  allantois,  then  surely  similar 
fistulas  occurring  near  this  portion,  viz.,  ectopia  vesicae  and  epispadias,  should 
also  be  regarded  as  having  an  origin  in  a  fault  of  the  allantois  or  allantois 
cloaca. 

Summary  of  Paper. 

(1)  The  formation  of  a  sphincter  in  a  case  of  epispadias  has  been  proved 
to  be  possible,  apart  from  the  indirect  use  of  the  anal  sphincter  by  transplanta- 
tion of  the  ureters  or  bladder. 

(2)  By  reference  to  the  dissection  of  S.  W.,  the  localization  of  the  deformity 
to  the  bladder  region,  and  the  presence  of  the  genital  rectal  apparatus,  suggest 
that  the  cause  of  these  visible  congenital  lesions  of  the  bladder  are  due 
to  a  congenital  deformity  starting  in  the  front  in  the  allantois  or  allantois 
•cloaca. 

(3)  The  lesions  of  urachal  fistula,  ectopia  vesicae,  and  epispadias  should  be 
correlated. 

(4)  In  ectopia  vesicae  there  is  a  complete  median  fistula  of  the  bladder — 
in  urachal  fistula  and  epispadias  the  vesical  fistulae  are  incomplete. 

(5)  I  do  not  mean  to  deny  that  Jesions  of  the  cloaca  or  primitive  streak 
may  not  be  the  cause  of  fistula  .of  the  liladder  combined  with  other  deformities, 
but  I  very  much  doubt  if  there  is  any  need  to  invoke  these  structures  in  order 
that  comparatively  simple  lesions  which  are  associated  with  no  other  deformity 
may  be  explained. 
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The    Medical    Requirements    for    Air    Navigation.^ 
By  Maktin  Flack,  C.B.E.,  M.B.,  B.Ch.Oxon. 

(Wing  Commander,  Royal  Air  Force  Medical  Service.) 

The  title  of  this  paper  is  that  employed  by  the  International  Con- 
vention of  the  Peace  Conference.  It  applies  to  the  medical  require- 
ments of  the  pilot  as  well  as  to  those  of  the  aerial  "  navigator  " ;  indeed 
the  paper  deals  more  particularly  with  the  pilot,  since  in  the  Eoyal  Air 
Force  the  duties  of  both  navigator  and  pilot  will  in  future  be  carried  out 
by  those  who  have  obtained  their  "  wings." 

Before  the  war,  doubt  was  expressed  as  to  whether  special 
medical  examination  was  required  for  those  who  were  about  to  engage 
in  flying,  but  after  the  outbreak  of  war  the  reports  of  medical  officers  in 
charge  of  flying  personnel  showed  conclusively  that  such  examination 
was  necessary  to  exclude  unsatisfactory  material  from  the  Flying 
Services.  In  the  Eoyal  Navy,  Fleet  Surgeon  Hardy  V.  Wells,  C.B.E. 
(now  Wing  Commander  E.A.F.M.S.)  had  since  1912  been  interested  in 
the  medical  aspects  of  flying,  and  he  is  a  pioneer  of  the  subject  in  this 
country.  Mr.  Graeme  Anderson,  while  serving  with  the  Eoyal  Naval 
Air  Service,  also  specially  studied  this  subject,  being  particularly 
interested  in  the  psychological  and  surgical  aspects.  Fbr  the  suitable 
selection  of  flying  personnel  the  War  Office  appointed  in  1916  a 
special  Medical  Board,  on  which  Mr.  Arthur  Cheartle,  C.B.E.,  and 
Dr.  G.  A.  Sutherland,  C.B.E. ,  served.  We  owe  much  to  the  know- 
ledge derived  from  their  work  with  this  Board.  Dr.  C.  B.  Heald, 
C.B.E.  (now  medical  adviser  to  the  Controller-General  of  Civil 
Aviation)  also  became  identified  with  the  activities  of  this  Board.  He 
had  had    previous    experience   with    squadrons    of    the    Eoyal  Flying 

'  At  a  meeting  of  the  Section,  held  October  11,  1920. 
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Corps  in  the  Field,  and  it  was  largely  owing  to  his  zeal  that  the  Air 
Board  established  an  Air  Board  Medical  Kesearch  Committee  to  study 
the  particular  medical  problems  of  flying.  In  this  way  the  National 
Medical  Research  Committee,  now  the  Medical  Research  Council, 
became  interested  in  the  subject  and  provided  facilities  for  the  proper 
investigation  of  the  various  problems,  establishing  also,  under  the 
chairmanship  of  Dr.  Henry  Head,  the  Air  Medical  Investigation 
Committee,  to  co-ordinate  the  various  researches.  The  report  of 
this  Committee  (Medical  Research  Council,  Special  Report  Series, 
No.  53)  on  the  Medical  Problems  of  Flying  has  been  recently 
published. 

Dr.  J.  L.  Birley,  C.B.E.,  who  acted  as  Senior  Medical  Officer 
for  the  Royal  Flying  Corps  in  the  Field,  has  greatly  advanced  our 
knowledge  of  medical  aspects  of  aviation,  and  has  recently  admirably 
set  forth  his  views  in  the  Goulstonian  Lectures  to  the  Royal  College 
of  Physicians.  We  owe  much  also  to  the  work  in  this  country  of  Dr. 
A.  P.  Bowdler,  O.B.E.,  who  for  many  months  was  in  charge  of  the 
Aviations  Commissions  Board,  and  did  good  work  in  the  selection 
of  flying  personnel. 

The  flying  officer  is  selected  both  by  the  clinician  and  the  physi- 
ologist. The  physiological  aspect  is  generally  the  subject  of  this 
paper.  Much  research  is  being  carried  out  in  regard  to  the  stability 
and  performance  of  the  aeroplane,  but  the  fact  remains  that  for  many 
years  to  come  the  man  stepping  into  the  machine  provides  the  con- 
trolling and  co-ordinating  mechanism.  As  with  the  machine,  this 
controlling  mechanism  must  be  in  every  way  suitable  and  in  the  best 
of  order ;  it  is  for  this  reason  that  only  fit  healthy  human  machines 
must  be  placed  in  charge  of  flying  machines.  Both  for  the  efficiency 
of  the  Royal  Air  Force  and  for  the  success  of  civilian  aviation,  it  is 
necessary,  therefore,  that  the  greatest  care  be  exercised  in  the  selection 
of  the  flying  personnel. 

The  Importance  of  Previous  Medical  and  Family  History. 

In  choosing  an  aeroplane  or  motor  car  one  goes  into  the  record  of 
the  firm  building  it,  so  in  choosing  the  human  mechanism  should 
we  require  a  good  family  and  personal  history.  The  importance  of 
this  aspect  cannot  be  overstated.  For  this  reason  careful  inquiry  is 
made  in  regard  to  previous  health,  especially  in  respect  of  such  ailments 
as  may  influence  efficient  work  in  the  air.  From  the  surgical  point 
of    view    certain    conditions    preclude    admission    for    flying.       Full 
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details  in  regard  to  requirements  as  regards  personal  and  family 
history  are  given  in  the  Official  Publications  (F.S.  130  and  C.A. 
Publication   1). 

The  Assessment  op  Mental  Aptitude. 

In  the  selection  of  the  flying  officer  three  points  have  to  be  borne  in 
mind : — 

(1)  The  suitability  to  acquire  the  art  of  flight  (the  possession  of  a 
correct  degree  of  neuro-muscular  co-ordination). 

(2)  Capacity  for  high  flights  or  flights  of  long  duration  (physical 
endurance) . 

(3)  Mental  aptitude  for  flying  and  in  the  case  of  the  R.A.F.  for 
combatant  service  in  the  air. 

In  regard  to  mental  aptitude,  in  certain  countries  great  attention  is 
paid  to  the  selection  of  the  flier  from  the  psychological  standpoint. 
The  value,  for  instance,  of  the  examination  of  psychomotor  responses 
is  acknowledged,  but  in  this  sport-loving  country  it  is  felt  that  a 
history  of  aptitude  for  sports  of  various  kinds  is  of  equal  value  to  a 
very  special  and  elaborate  experiment,  often  carried  out  under  nerve- 
trying  conditions  during  a  long  medical  examination  of  the  candidate. 
It  is  by  no  means  certain  also  that  the  responses  given  indicate  with 
great  exactitude  a  man's  capacity  for  flying,  since  during  the  process  of 
learning  to  fly,  the  psychomotor  reflexes  of  the  individual  may  be 
greatly  quickened. 

Flying  is  largely  a  matter  of  correct  hand  and  foot  co-ordination, 
therefore  the  British  authorities  in  assessing  quickness  of  eye  and  hand 
and  leg  co-ordination  attach  much  importance  to  the  sporting  prowess 
of  the  individual.  As  regards  the  psychological  examination  of  the 
candidate,  Dr.  W.  H.  E.  Rivers  and  Squadron-Leader  Eippon,  working 
in  conjunction  with  an  experienced  pilot  (the  late  Lieutenant  Manuel), 
came  to  the  conclusion  that  the  experienced  executive  flying  officer 
could  here  be  of  the  greatest  service  to  the  trained  psychologist.  For 
this  reason  it  has  been  suggested  that  at  the  Commissions  Board  of  the 
Eoyal  Air  Force  an  experienced  flying  officer  should  attend  to  aid 
in  the  assessment  of  the  mental  aptitude  of  the  subject  for  flying. 

The  "  Sensory  "  Eequisites  for  Flying. 

Considerable  discussion  has  taken  place  as  to  what  "  senses  "  are 
particularly  necessary  in  the  flier.  Since  flying  takes  man  into  a  third 
dimension   of    space    much    importance    has    been    attached    by    some 
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authorities  to  a  "  sense  of  balance."  It  is  common  experience,  however, 
that  when  flying  in  a  fog  the  aviator  loses  all  sense  of  his  position  in 
regard  to  the  earth  and  may  find  himself  upside  down  without  knowing 
it.  Successful  flying  in  fog  will  depend  upon  the  use  of  special 
instruments.  The  flier  relies  particularly  upon  the  sense  of  vision  ;  he 
derives  also  much  information  from  the  "  feel  "  of  the  joy-stick  and  the 
rudder,  his  contact  with  the  seat,  the  sensation  of  the  wind  on  his  face, 
the  singing  of  the  wind  in  the  wires  and  so  forth.  It  is  always  to  be 
remembered  that  with  centralized  controls  most  modern  machines  have 
a  fair  degree  of  inherent  stability.  They  are  not,  however,  endowed 
with  a  sense  of  vision  or  touch,  hence  the  importance  of  vision  and 
"  tactile  and  muscle  sense  "  to  the  aviator. 

The  Importance  of  Vestibular  Tests. 

In  certain  allied  countries,  however,  particularly  in  the  United 
States  of  America,  great  importance  was  at  first  attached  to  the  supposed 
"motion-sensing  functions"  of  the  vestibular  apparatus.  The  success 
or  failure  of  candidates  for  flying  was  believed  largely  to  depend  on 
them.  The  sensibility  of  the  vestibular  apparatus  was  tested  by  means 
of  "  rotation  tests  "  namely  : — 

(1)  The  duration  and  extent  of  nystagmus  after  rotation  to  right  or 
left,  eyes  closed,  ten  times  in  twenty  seconds. 

(2)  The  amount  of  "  past  pointing  "  after  rotating  ten  times  in  ten 
seconds. 

(3)  The  severity  of  the  "  falling  error  "  after  rotation  five  times  in 
ten  seconds. 

So  great  an  importance  was  not  assigned  to  these  tests  in  this 
country,  more  reliance  being  placed  upon  the  results  of  the  tests  for 
neuro-muscular  co-ordination.  When  rotation  tests  were  employed  it 
was  considered  that  more  reliable  information  was  obtained  from  the 
ability  of  a  candidate  to  perform  a  definite  action  immediately  after 
rotation,  while  the  subject  was  still  suffering  from  the  vertigo  consequent 
thereon.  Generally  speaking,  rotation  tests,  therefore,  were  only 
employed  when  a  candidate  gave  a  previous  history  suggestive 
of  hyper-excitability  of  the  labyrinthine  apparatus  (train  or  swing 
sickness) . 

As  the  results  of  the  examination  by  rotation  tests  in  France  of  first 
grade  pilots  flying  at  the  Front,  Major  Sydney  Scott,  E.A.M.C.  (Medical 
Research  Council,  Special  Eeport  Series.  No.  37),  reported  that  the 
"reactions   to   rotation    may   be    excessive    in    some   individuals    and 
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suppressed  in  others,  but  in  neither  case  do  the  reactions  of  the  semi- 
circular canals  seem  to  indicate  an  airman's  probable  flying  ability." 
On  the  other  hand  Major  Scott's  observations  showed  conclusively  the 
importance  of  efficient  Eustachian  tubes  to  enable  an  airman  correctly 
to  regulate  and  equalize  the  continuous  changes  of  atmospheric  pressure 
experienced  during  flights  from  low  to  high  and  from  high  to  low 
altitudes.  In  addition  to  deafness  and  distress,  vertigo,  vomiting  and 
forced  movements,  which  interfere  with  the  proper  control  of  the 
aeroplane,  are  sometimes  induced  by  the  unequal  pressure  in  the  ears 
resulting  from  unilateral  obstruction  of  the  Eustachian  tubes. 

At  the  admission  of  candidates,  therefore,  much  importance  is 
attached  to  the  free  ventilation  and  drainage  of  both  Eustachian  tubes, 
as  well  as  a  healthy  condition  of  the  upper  respiratory  passages 
generally. 

Squadron-Leader  D.  Kanken,  E.A.F.M.S.,  has  investigated  the 
value  of  the  rotation  tests  by  the  examination  of  civilian  pilots.  He 
found  that  experienced  pilots  had  a  tendency  to  reactions  below  what 
are  considered  normal.  Disturbance,  present  or  past,  of  some  other 
system  of  the  body,  as  for  example  by  influenza  and  malaria,  may  effect 
the  labyrinthine  reactions.  He  concluded  that  "where  deafness  is  present 
no  examination  of  a  candidate  or  pilot  is  complete  without  a  careful 
investigation  of  the  functions  and  reactions  of  the  semicircular  canals  of 
both  sides.  In  the  absence  of  a  discovery  of  present  or  past  signs  and 
symptoms  pointing  to  an  aural  affection,  routine  examination  by  means 
of  Barany  tests  is  superfluous,  provided  that  the  standard  of  the  present 
examination  schedule  is  maintained." 

While  acting  as  neurologist  to  the  Central  E.A.F.  Hospital  during 
the  War,  Dr.  Henry  Head,  F.K.8.  (Medical  Kesearch  Council,  Special 
Eeport  Series,  No.  53),  made  investigations,  using  the  rotation  chair,  not 
as  a  method  of  measuring  the  response  of  the  semicircular  canals,  but 
as  a  means  of  inducing  an  abnormal  reaction.  He  was  anxious  to 
determine,  not  the  afferent  results  of  such  stimuli,  but  the  way  in  which 
the  patient  could  adapt  himself  to  somewhat  violent  sensory  impressions. 
The  object  was  to  examine  his  control  in  face  of  disturbances  of 
equilibrium. 

A  healthy  man  responds  in  a  certain  way  to  rotation,  although  the 
degree  of  giddiness  varies  greatly.  He  found  that  in  certain  persons 
who  suffer  from  morbid  phenomena  in  the  air,  the  reaction  is  abnormal 
and  excessive.  It  was  frequently  found  possible,  by  rotation,  to  induce 
physiological  states  and  sensations  analogous  to  those  experienced  in 
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the  air,  the  disability  being  reproduced  in  a  minor  form.  This  was 
true,  not  only  in  cases  of  "  giddiness  "  but  also  in  those  where  the  pilot 
had  "  fainted  "  in  the  air. 

Dr.  Head  pointed  out  that  complete  adaptation  to  disturbances  of 
equilibrium  in  the  air  is  associated  with  automatic  control  of  the 
afferent  and  efferent  activities  of  lower  levels  of  the  central  nervous 
svstem.  A  perfect  pilot  desires  that  his  machine  shall  behave  in  a 
certain  manner,  and  the  evolution  occurs.  This  acquired  faculty  can 
be  disturbed  by  any  condition  which  leads  to  diminished  control. 
The  aviator  may  lose  his  capacity  to  fly  in  consequence  of  conditions 
varying  so  widely  as  a  gastro-intestinal  attack  or  domestic  anxiety. 
Exhaustion,  insomnia,  the  distress  of  war  flying,  anxiety  or  fear,  can 
all  lead  to  defective  afferent  and  efferent  control.  Efficient  automatic 
response  is  no  longer  possible,  and  the  pilot  begins  to  fly  badly  and  to 
make  bad  landings.  This  loss  of  control  over  the  activity  of  lower 
levels  may  be  manifested  not  only  in  bad  management  of  the  machine, 
but  in  some  dangerous  reaction  such  as  "giddiness  "  or  "fainting"  in 
the  air.  When  this  abnormal  reaction  assumed  the  form  of  giddiness 
and  nausea,  it  was  found  in  most  of  the  ten  cases  examined  that  the 
patient  had  suffered  from  some  discomfort  when  he  first  went  into 
the  air.  Inquiry  usually  revealed  that  he  was  unable  to  swing  with 
pleasure  as  a  child,  and  that  he  tended  to  be  sick  when  travelling 
by  train.  On  the  other  hand,  all  the  five  pilots  who  came  under 
Dr.  Head's  care  for  "  fainting  "  enjoyed  their  first  flight  and  could 
swing  with  pleasure. 

Visual  Acuity  and  Ocular  Muscle  Balance. 

In  acquiring  the  mechanics  of  flight,  good  visual  acuity  is  of  great 
importance.  It  is  generally  held  that  such  acuity  should  be  normal 
as  tested  by  Snellen's  type.  During  the  war,  however,  the  standard  of 
visual  acuity  was  reduced  owing  to  the  needs  of  the  service,  but  since 
the  Armistice  it  has  again  been  raised  to  normal.  With  the  object 
of  ascertaining  the  importance  of  visual  acuity  in  the  flying  officer, 
Wing-Commander  Bowdler  analysed  the  records  of  the  Aviation 
Candidates  Medical  Board.  The  total  number  of  records  examined 
was  divided  into  five  groups  according  to  the  stages  reached  by  the 
individuals  in  their  flying  careers,  and  the  frequency  of  occurrence 
and  degree  of  defects  in  the  various  groups  ascertained  for  comparison. 
No  individual  with  worse  vision  than  jV,  y%,  was  included. 

Group  I. — Three  thousand  candidates  examined  and  accepted  for 
training  as  pilots. 
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Group  II. — One  hundred  and  twenty-three  pupils  training  as  pilots 
who  failed  to  qualify — failure  occurring  during  instruction  in  flying. 

Group  III. — Six  hundred  and  thirty-three  pupils  who  were  successful 
in  gaining  their  wings. 

Group  IV. — Two  hundred  pilots  who  have  been  awarded  the 
Distinguished  Flying  Cross,  and  in  some  cases  the  Bar.  Though 
the  average  number  of  hours  flown  by  this  group  is  not  known,  it  is 
probably  considerable,  but  less  than  that  of  Group  V. 

Group  V. — Three  hundred  and  sixty-three  pilots  who  have  been 
medically  examined  by  the  Board  when  applying  for  a  Civilian  Flying 
Licence.  This  group  consists  almost  entirely  of  experienced  pilots  with 
an  average  of  800  hours  flying  per  man.  It  includes  no  fewer  than 
110  pilots,  each  with  1,000  or  more  hours  to  his  credit,  many  of  whom 
were  flying  before  the  outbreak  of  war.  Not  included  in  this  group, 
were  twenty  pilots,  examined  for  licence  (average  hours  flying,  1,000), 
who  were  found  to  possess  worse  defects  than  j%,  2%. 

In  considering  the  percentages  under  the  various  grades  of  defect 
within  the  standard  allowed,  it  was  thought  advisable  in  view  of  the 
small  numbers  with  the  higher  defects,  to  group  the  defectives  in 
two  classes  for  purposes  of  comparison : — 

(1)  Those  with  small  defects,  i.e.  : — 


12 


6 
18 


(2)  Those  with  comparatively  large  defects,  i.e. : — 


6^ 

9 

_6_ 
12 


_6 

18 


_6_ 
12 
_6_ 
12 


12 
_6_ 

18 


Those  with  normal  vision  in  the  better  eye  are  placed  among  the 
class  of  small  defects,  as  vision  with  both  eyes  together  would  be 
equivalent  to  |. 

The  number  of  defectives  in  the  various  groups  classed  in  this  way 
are  shown  as  percentages  of  the  totals  examined  in  Table  I. 


Table  I. 

Visual 

Small 

Large 

N'umber 

ilefects 

defects 

defects 

I'er  cent. 

Per  cent. 

Per  cent. 

3,000 

24-5 

19-2 

5-2 

123 

18-7 

13-6 

4-8 

633 

18-G 

12-78       . 

5-58 

200 

20-5 

18-5 

2-0 

.303 

20-1 

17-7 

2-16 

Group  I. — Accepted  candidates 
Group  II. — Pilot  pupils  fp.iling 
Group)  III.^FWot  pupils  qualifying... 
Group  IV. — Pilots  with   distinctions 
Group  V. — Civilian  pilots    ... 

From  the  above  Table  it  will  be  seen  that : — 

(1)  Among   the  successes    and  failures   of   the   pilot  pupil  groups, 
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there  is  little  or  no  variation  in  the  frequency  of  defects  of  visual  acuity 
within  the  limits  laid  down. 

(2)  Comparing,  however,  the  groups  of  pilots  of  long  experience 
and  distinction  with  the  accepted  candidates  there  is  a  diminution  of 
4  per  cent,  in  the  frequency  of  visual  defects  among  the  former : 
three-quarters  of  the  diminution  occurring  among  those  with 
comparatively  large  and  one-quarter  among  those  with  comparatively 
small  defects.  This  suggests  some  falling  out  from  flying  on  account 
of  deficient  vision  of  men  with  the  comparatively  large  defects. 

(3)  Of  383  experienced  airmen,  there  failed  to  reach  the  standard 
of  normal  vision  in  each  eye,  ninety-three  pilots  who  in  the  aggregate 
had  flown  for  75,000  hours.  Of  these  sixty-five  had  small  and  seven 
large  defects  with  the  standard,  while  twenty  had  defects  ranging 
from  3^2.  TF'  ^^  as  high  as  {'r,  in  each  eye. 

On  the  whole,  therefore,  for  military  service,  the  available  evidence 
is  in  favour  of  normal  vision  in  pilots ;  small  defects  only  being 
admissible  if  prolonged,  efficient  and  distinguished  service  is  to  be 
rendered  by  the  candidate. 

Besides  good  visual  acuity,  it  was  found  as  the  result  of  investigations 
of  Major  (now  Wing-Commander)  E.  C.  Clements,  O.B.E.,  that  good 
ocular  muscle  balance  with  good  visual  fusion  was  particularly  necessary 
if  the  subject  were  to  learn  to  land  his  machine  properly.  Experience 
has  shown  that,  from  one  cause  or  another,  ocular  muscle  defects  may 
also  appear  after  admission,  either  in  cadets  during  training,  or  in 
officers  after  considerable  periods  of  service,  these  defects  creating 
difiiculty  and  even  inabihty  to  estimate  the  distance  the  subject  is 
above  the  ground,  causing  "flattening  out"  too  soon  or  too  late,  and 
consequent  bad  landings. 

The  exact  condition  in  cases  of  heterophoria  can  only  be  worked  out 
by  the  ophthalmic  surgeon.  Major  Clements  found  that  many  of  the 
defects  shown  by  those  tests  were  amenable  to  treatment  by  suitable 
eye  exercises  with  Worth's  amblyoscope  and  Wells's  charts.  During 
the  period  August,  1917,  to  July,  1918,  he  saw  and  treated  104  officers 
who  would  have  been  "  turned  down  "  for  bad  landings  if  they  had  not 
been  sent  to  him  for  treatment.  Of  these  cases,  seventy-three  could  be 
traced  oflicially.  Of  these  seventy-three,  fifty-five  subsequently  proved 
successful  in  flying,  often  on  active  service  ;  four  proved  failures, 
primarily  on  account  of  their  inability  still  to  land  a  machine  after 
treatment  ;  six  were  found  unsuitable  for  flying,  but  no  details  were 
obtainable    as    to    their    landings ;    while    eight   were    found    unfit    by 
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Medical  Boards  for  various  reasons  (for  example,  neurasthenia,  heart 
trouble),  apart  from  or  in  addition  to  their  eye  trouble.  If  the  six 
found  unsuitable  for  flying  be  added  to  the  •  four  definite  failures, 
the  figures  give  84*5  per  cent,  successes  after  appropriate  treatment. 
The  opinion  expressed  as  to  the  improvement  or  otherwise  in  the 
ability  of  these  cases  to  land  is  of  particular  value,  since  the  pupils 
in  almost  all  cases  were  returned  to  the  aerodrome  from  which  they 
came  for  treatment,  and  in  many  cases  to  the  same  instructor. 

The  sample  excerpt  of  cases  given  in  Table  II  shows  that  after 
returning  from  treatment,  many  pilots  were  eventually  posted  overseas, 
some  becoming  engaged  in  the  difficult  work  of  deck  flying.  Dates  are 
given  to  indicate  the  length  of  time  improvement  may  last. 


Result    ■ 
Calshot,  May  13,  1918 

Effective  ;    laiadings    good    (Oc- 
tober 15,  1918) 
Posted  missing  May  19,  1918 

H.M.S.  Argus,  October  19,  1918 

Effective  ;  landings  D.H.6  good  ; 
244  Sqdn.,  October  15,  1918 

Eft'ective  ;  landings  good  ;  sligbt 
trouble  witb  his  eyes  has  quite 
disappeared  (October  21,  1918) 

Effective  ;  after  carrying  out  five 
raids.  Lieutenant  R.  went  to 
hospital  for  treatment  for  his 
eyesight  on  June  1,  1918  (con- 
junctivitis) :  he  returned  on 
July  29,  1918,  and  has  since 
carried  out  seventeen  raids 
without  any  further  trouble  in 
his  landings  (November  14, 
1918) 

Posted  No.  5  Group  September  9, 
1918 

217  Sqdn.,  November  1,  1918 

Dunkirk,  April  8,  1913 

H.Q.    68    Wing   for   256    Sqdn., 

October  8,  1918 
H.M.S.  Furious,  June  22,  1918 


Tests  foe  Neuro-muscular    Co-ordixatiox  and  Nervous 

Stability. 

The    tests    usually    applied    to    determine   the  neuro-muscular    co- 
ordination and  nervous  stability  of  the  subject  are  : — 

(«)    Self-balancing,  the  ability  of  the  candidate  to  stand  successively 


Table  II 

Name 

Date  treatment 
tiiiishefl 

Type  of 
macliine 

H.  T.  R. 

...      Nov.  10,      ... 
1917 

Seaplanes 

H.  M.  O'L. 

...     Nov.  12,     ... 

Seaplanes 

1917 

H.  M. 

...     Dec.  16,     ... 
1917 

Bombers 

J.  0.  W. 

Jan.  4, 
1918 

Bombers 

C.  H.  L. 

S. 

...      Jan.  13,     ... 
1918 

Bombers 

S.  D.  ... 

...      Jan.  20,     ... 
1918 

Deck  flying 

H.  R. 

...      Feb.  5,       ... 
1918 

Bombers 

J.  W.  K. 

...     Feb.  22,     .. 
1918 

Bombers 

C.  W.  S. 

...     Feb.  10,     .. 
1918 

Bombers 

F.  C.  L. 

...     Feb.   16,     .. 
1918 

Bombers 

G.  F.  S. 

...     Mar.  20,     . 
1918 

— 

E.  G.  W. 

...     Mar.  16,     . 
1918 

. 
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for  fifteen  seconds  on  each  foot — toe  pointing  to  the  front,  with  the 
other  knee  bent,  legs  not  touching,  eyes  closed  and  hands  to  sides. 

(b)  The  power  to  lift  at  arm's  length  a  light  metal  rod  placed  on 
a  board  from  the  table  to  the  level  of  the  shoulder  and  replace  it 
without  upsetting  the  rod  (for  details  see  Air  Ministry  Publication 
C.A.  1). 

{c)  Tremor  of  eyes,  tongue  and  hands. 

{d)  Knee-jerks. 

Wing-Commander  A.  P.  Bowdler,  O.B.E.,  analysed  the  records  of  a 
series  of  candidates,  especially  from  the  point  of  view  of  the  association 
of  signs  of  neuro-muscular  instability  with  failure  to  train  as  pilot. 
With  the  exception  of  the  records  of  Group  II,  which  represents  pilots 
and  pupils  examined  at  aerodromes  by  Wing-Commander  Bowdler  and 
myself,  the  observations  were  obtained  either  from  the  original  medical 
examination  sheet  or  from  medical  reports  made  subsequently  at  the 
Invaliding  Board.  A  pupil  has  been  considered  successful  if  he  has 
completed  his  training  and  obtained  his  wings  ;  an  unsuccessful  pilot 
for  the  purpose  of  this  report  is  one  who  has  been  declared  by  the 
Invaliding  Board  permanently  unfit  for  air  work,  or  who  has  crashed 
fatally. 

The  cases  the  records  of  which  have  been  investigated  and  compared 
are  included  in  four  groups. 

Group  I. — One  thousand  accepted  candidates  who  ultimately  became 
successful  pilots.  Records  taken  from  original  medical  examination 
form,  on  admission. 

Group  II. — Ninety-three  successful  pilots  and  pupils.  Of  these 
seventy-six  had  qualified  and  had  considerable  flying  experience,  and 
seventeen  were  successful  pupils  about  to  obtain  their  wings.  Records 
taken  on  aerodromes. 

Group  III. — Two  hundred  accepted  candidates  who  eventually 
failed  to  qualify,  or  crashed  during  training  with  fatal  results.  Records 
taken  on  admission. 

Group  IV. — Forty  pupils  under  instruction  who  failed  in  their 
training,  and  were  declared  permanently  unfit  by  the  Invaliding 
Board.  Crashes  are  not  included  in  this  group.  Records  taken  by  the 
Invaliding  Board. 

The  results  of  this  analysis  are  shown  in  Table  III  (p.  11). 

It  is  shown  by  this  Table : — 

(1)  That  the  percentage  of  cases  which  gave  a  bad  reaction  to  the 
tests  are  very  much  greater  among  the  failures — prospective  or  actual — 
than  among  the  successes. 
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(2)  That  these  signs  of  instabihty  are  more  obvious  in  men  who 
have  actually  flown,  whether  they  have  graduated  successfully  or  have 
failed,  and  that  therefore  they  may  be  regarded  as  signs  of  the  result  of 
"  stress."  The  results  in  Group  II  are  worse  than  in  Group  I,  and 
similarly  those  in  Group  IV  are  much  worse  than  those  in  Group  III. 

(3)  A  comparison  of  the  percentages  presenting  the  various  signs 
or  combinations  of  signs  in  Groups  1  and  III  would  appear  to  show 
that  poor  equilibration  or  marked  tremor  seriously  diminishes  a 
candidate's  chances  of  gaining  his  wings.  Indeed,  probably  "  fair  " 
equilibration  and  a  moderate  degree  of  tremor  are  indicative  of  likely 
failure  to  qualify  as  pilot.  Exaggerated  reflexes,  on  the  other  hand, 
appear  to  be  unassociated  with  any  abnormal  tendency  to  failure. 
Combinations  of  pronounced  signs  are  so  rarely  observed  among  candi- 
dates who  are  accepted  that  the  number  of  cases  presenting  them  in 
the  first  three  groups  is  extremely  small.  Figures  available,  however, 
show  the  inadvisability  of  accepting  candidates  exhibiting  these  signs  in 
combination.  The  figures  in  Group  IV  also  support  this  view,  as  they 
show  the  condition  as  regards  these  points  of  forty  unsuccessful  pupils 
on  their  appearance  before  the  Invaliding  Board  after  failure  had 
occurred. 


Table 

III. 

Group 

I 

Groiqj  II 

Group  III 

Group  IV 

1,000  successes : 

93  successes  : 

■JOG  failures  : 

40  failures  : 

Records 

on 

Records  after 

Records  on 

Records 

admission 

training 

admission 

Invaliding  Board 

Per  cenl 

t. 

Per  cent. 

Per  cent. 

Per  cent. 

Poor  equilibration  alone    ... 

1-6 

5-3 

8-0 

5-0 

Marked  tremor  alone 

2-0 

6-4 

5-0 

20-0 

Exaggerated    reflexes   alone 

3-9 

2-1 

2-4 

2-5 

Combination   of  two  of  the 

0-5 

00 

3-0 

400 

signs  above  mentioned 

Combination  of  three  of  the 

0-1 

0-0 

10 

17-5 

signs  above  mentioned 

Total  percentage  presenting 

8-1 

13-8 

19-4 

85-0 

signs 

Exaggerated  reflexes  and  pronounced  tremor  occurred  in  2'2"5  per 
■cent,  of  these  cases,  exaggerated  reflexes  and  poor  equilibration  in  2"5 
per  cent.,  pronounced  tremor  and  poor  equilibration  in  15  per  cent,  and 
all  three  signs  in  17'5  per  cent. 

As  regards  the  neuro-muscular  system,  therefore,  it  may  be 
concluded  that  : — 

(a)  Exaggerated  reflexes  alone  appear  to  have  no  prognostic  value, 
and  their  presence  may  be  disregarded. 

{h)  Marked  tremor  and  poor  equilibration  may  be  taken  as  signs  of 
poor  neuro-muscular  stability.     The  case  of  a  candidate  who  shows  one 
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of  these  signs  only  should  receive  very  careful  consideration.  It  is 
justifiable  to  assume  that  his  chances  of  making  a  successful  pilot  are 
much  less  than  normal. 

(c)  A  candidate  who  shows  both  marked  tremor  and  poor  equilibra- 
tion is  probably  unfitted  for  air  work  and  should  be  rejected  forthwith, 
unless  his  condition  can  be  ascribed  to  some  temporary  indisposition. 
The  chances  are  not  in  favour  of  his  being  able  to  train  successfully 
and  even  if  this  were  accomplished,  his  career  as  a  useful  pilot  would 
probably  be  very  short.  Under  such  circumstances  the  expense  to  the 
country,  the  danger  to  life  involved,  and  the  waste  of  time  to  instructors 
are  considerations  that  render  the  acceptance  of  such  a  candidate 
unjustifiable. 

The  Importance  of  Efficient  Circulation  and  Respiration. 

For  flying  it  is  particularly  important  that  the  "bellows"  and 
"  pump "  of  the  human  machine  shall  be  working  efficiently.  As 
regards  the  circulation  the  examination  of  the  successful  flying  officer 
has  shown  that  he  is  possessed  of  a  pulse  which  gives  the  impression  of 
a  smooth,  beautifully  working  piece  of  mechanism. 

The  chief  tests  applied  for  testing  circulatory  efficiency  are  : — 

(1)  The  comparison  of  the  pulse- rate  sitting,  at  rest,  standing,  and 
after  graduated  exercise,  raising  the  body-weight  on  to  a  chair  five  times 
in  fifteen  seconds. 

(2)  The  measurement  of  the  systolic  and  diastolic  pressures. 

In  conjunction  with  Wing-Commander  Bowdler,  O.B.E.,  I  ascer- 
tained the  value  of  the  above  tests  upon  a  number  of  successful  flying 
officers  engaged  upon  different  forms  of  aerial  work  at  various  flying 
stations.  In  addition,  a  number  of  successful  and  unsuccessful  pupils 
were  also  examined.       The  results  are  given  in  the  following  Tables  : — 


Table 

IV. 

Puis 

e-rate 

Increase 

Time  taken  to 
return  to 

Standing 

After  exercise 

standing  rate 

Flying  instruction 

(29) 

87 

114 

27 

20  sees. 

Test  pilots  (17 

84 

109 

25 

25     ,, 

Home  defence 

(30) 

( Low 
"1  High 

101 

85 

126 
110 

25 
25 

16     ,, 

18     ,, 

Successful  pup 

ils  (17) 

85 

109 

24 

21     ., 

Unsuccessful  t 

mpil 

s(8) 

85 

121 

36 

23     „ 

The  figures  in  parentheses  represent  the  number  of  officers  examined. 

Blood-pressure. — The   average  systolic  and  diastolic  pressures  in  the 
series  are  given  below.      These  were  taken  with  the  arm  at  heart  level 
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and  also  with  the  arm  raised  through  an  angle  of  120°.  Both  the 
systolic  and  diastolic  pressures  were  taken  by  the  auscultatory  method, 
the  systolic  pressure  being  read  preferably  at  the  point  of  re- 
appearance of  the  pulse  (on  coming  down  after  previous  obliteration  by 
the  armlet  pressure). 


Table  V.— Arm  at  Heart  Level. 


Flying  school 
Test  pilots 

Home  defence  \  tt-  i, 
(High 

Successful  pupils    ... 

Unsuccessful  pupils 


Systolic  pressure 
120-6 
121-4 
119-1 
122-5 
115-7 
122-1 


Diastolic  pressure 
89-3 
82-8 
77-7 
74-9 
74-1 
68-4 


Pul.se  pressure 
31-3 
38-6 
41-4 
47-6 
41-6 
53-7 


From  the  above  observations  the  following  conclusions  were 
drawn : — 

(a)  That  the  observation  of  increase  of  pulse-rate  after  exercise, 
and  the  time  it  takes  to  return  to  the  rest  rate,  is  a  useful  method  of 
testing  the  functional  efficiency  of  the  cardio-vascular  system.  With  the 
method  of  exercise  adopted  an  increased  rate  of  over  twenty-five  and  a 
return  period  of  over  thirty  seconds  are  points  calling  for  careful  con- 
sideration of  the  candidate's  cardio-vascular  system.  It  is  to  be  observed 
that  a  rest  rate  above  normal,  especially  if  influenced  by  respiration,  is 
not  regarded  as  necessarily  throwing  doubt  upon  the  functional  efficiency 
of  the  cardio-vascular  system.  A  pulse  of  60  to  72  little  raised  by 
exercise  (ten  beats  per  minute),  returning  to  normal  in  ten  seconds,  is 
in  our  opinion  a  good  sign,  generally  associated  with  excellent  physique 
and  good  stability  of  the  nervous  system. 

(b)  A  diastolic  pressure  below  70  mm.  Hg,  combined  with  a  pulse 
pressure  greater  than  50  mm.  Hg,  is  strong  evidence  that  a  cardio- 
vascular system  is  unsuited  for  air  work.  A  consideration  of  blood- 
pressure  records  led  to  the  conclusion  that  stress  of  service  or  high 
flying  almost  invariably  produces  in  an  individual  previously  fit  a  low 
diastolic  pressure  and  a  big  pulse  pressure,  due  probably  to  lessening  of 
vaso-constrictor  tone  of  the  arterioles. 

Application  of  the  above  standards  among  the  various  groups 
examined  worked  out  as  shown  iu  Table  VI  (p.  14), 

It  should  be  remembered  that  recent  nerve  strain  was  common 
among  pilots  who,  in  the  Home  Defence  Squadrons,  were  being  sub- 
jected to  fairly  constant  stress,  but  with  a  period  of  rest  these  would 
undoubtedly  conform  to  the  requisite  standard.  The  instructors  at 
flying   schools  and  the    successful   pupils    satisfied    this    test    without 
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exception,  ^vhile  four  of  the  eight  unsuccessful  pupils  would  have  been 
rejected  on  the  score  of  cardio- vascular  deficiency.  The  other  un- 
successful pupils  vs^ere  of  the  nature  of  the  "  temperamentally  unfit." 
The  test  should  not  be  applied  rigidly  without  consideration  of  other 
points  in  the  candidate's  condition.  Indeed,  in  all  subjects  failing  in 
the  test,  particularly  borderline  cases,  other  points  (soft  abdominal 
wall,  splashing  stomach,  engorged  jugular  veins,  reflexes  (brisk  or 
exaggerated),  tremors,  poor  balance,  local  signs)  w'ere  considered.  In 
this  series  it  was  found  that  failure  to  comply  with  this  blood- 
pressure  was  almost  invariably  associated  with  two  or  more  of  these 
abnormal  physical  signs. 

Table  YI. 


Number 

of  luen 

Per  cent. 

Number 

Per  cent. 

Number 

Per  cent. 

with  pulse 

with  pul.-^e 

Number 
examiued 

of  pulse 
pressure 
over  30 

pulse 
pressure 
over  50 

of 
diastolic 
pressure 
below  70 

diastolic 
pressure 
beiow  70 

pressure 
50+  and 
diastolic 
pressure 
70- 

pressure 
50+  and 
diastolic 
pre.ssure 
70- 

Flying  School  instructors... 

29 

Test  pilots 

1       17 

4 

2.3 -4 

3 

17-6 

2 

11-7 

Home  defence   -|  ^°^^      ;;; 

15 
15 

3 
6 

200 
400 

1 
3 

6-6 
20-0 

1 
3 

6-6 
20-0 

Pupils  under  instruction — 

Successful 

17 

4 

23-4 

5 

29-4 

— 

— 

Failures 

8 

5 

62-5 

4 

50-0 

4 

50-0 

It  may,  therefore,  be  assumed  that  the  ideal  pulse  for  a  flying 
ofiicer  has  a  small  range  between  systolic  and  diastolic  pressures 
(20-30),  with  a  rest  rate  increased  at  most  20-25  by  exercise  and 
returning  to  the  rest  rate  in  ten  to  fifteen  seconds. 

From  the  respiratory  standpoint  the  subject  must  be  possessed  of 
good  vital  capacity  and  good  expiratory  force.  The  accessory  "  respira- 
tory pump '"  is  of  particular  importance  in  the  airman  owing  to  the  fact 
that  his  position  is  frequently  somewhat  cramped  in  the  machine.  Good 
diaphragmatic  action  and  good  tone  of  the  al)dominal  muscles  are 
essential  to  ensure  adequate  venous  return  to  the  heart  and  prevent 
any  tendency  to  splanchnic  pooling. 

The  adequacy  of  the  vital  capacity  can  be  calculated  from  the 
Dreyer  formulae  {Lancet,  August  9,  1919,  p.  227).  This  falls  away  with 
the  onset  of  fatigue,  and  this  falling  off  is  associated  with  a  diminution 
of  the  supplemental  air.  In  consequence  there  is  an  increase  in  the 
"  residual  air,"  the  effect  being  that  a  man  is  very  much  in  the  position 
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of  a  machine  running  on  a  "  wrong  mixture,"  due  to  deficient  scavenging 
of  the  exhaust.  Such  a  man  becomes  a  "  panter  "  instead  of  a  deep 
breather  at  high  altitudes. 

For  the  assessment  of  respiratory  efficiency  the  following  tests  are 
employed  : — 

(1)  The  vital  capacity. 

(2)  The  power  to  hold  the  breath  after  full  expiration  and 
inspiration. 

(3)  The  height  to  which  a  column  of  mercury  can  be  steadily 
blown   (with  the  cheeks    held). 

(4)  The  time  at  which  a  column  of  mercury  can  be  sustained  at 
40  mm.  Hg,  the  pulse  being  counted  meanwhile.  (For  details,  see 
Air  Ministry  Publication  C.A.  1 ;  2A%o  Lancet,  February  8,  1919,  p.  210.) 

Experience  has  shown  that  although  designed  primarily  as  tests  for 
respiratory  efficiency  these  tests  (particularly  test  No.  4)  have  also 
great  value  in  aiding  the  formation  of  an  opinion  as  to  the  stability  of 
the  nervous  system,  and  the  efficiency  of  the  circulatory  system.  They 
are  also  of  service  in  assessing  the  mentality  of  a  subject. 

It  should  be  remembered  that  these  tests  were  devised  to  serve  as 
adjuncts  to  the  general  clinical  examination.  It  has  been  found  that 
some  purely  temporary  cause  may  be  the  reason  of  failure  in  some  of 
the  tests  and  therefore  attention  should  be  directed  to  the  subject's 
performance  as  a  whole  rather  than  to  failure  in  any  one  particular 
test.  It  is  also  of  the  greatest  importance  that  the  tests  be  carried  out 
exactly  as  specified  in  the  directions,  and  that  it  be  carefully  observed 
whether  the  subject  is  really  trying  to  do  his  best.  Eesults  obtained 
from  an  individual  who  is  not  trying  are  of  little  value  beyond  showing 
that  at  the  moment  he  is  not  "  keen  "  and,  therefore,  to  that  extent 
not  thoroughly  efficient. 

Various  considerations  led  me  to  the  conclusion  that  the  first 
breakdown  in  the  bodily  systems  is  frequently  associated  with  the 
respiratory  mechanism,  which,  on  becoming  defective  in  working, 
reacts  owing  to  inefficient  respiratory  ventilation  upon  the  cardio- 
vascular and  nervous  systems,  thereby  bringing  out  secondary  signs 
of  cardio-vascular  and  nervous  debility.  In  support  of  this  view,  it 
should  be  stated  that  early  on  it  was  observed  that  pilots  said  to  be 
suffering  from  stress  suffered  from  breathlessness,  and  manifested 
inability  to  blow  hard,  or  expire  deeply.  The  condition  of  the 
respiratory  mechanism  of  successful  and  unsuccessful  pilots  was 
therefore    investigated.      The   first   test  devised    was    that  of  holding 
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the  breath.  Preliminary  figures  obtained  from  successful  pilots  showed 
that  on  an  average  those  officers  could  hold  their  breath  under  the 
conditions  of  the  test  for  sixty-nine  seconds,  whereas  many  officers 
who  were  attending  medical  boards  owing  to  their  inability  to  fly  high, 
could  hold  their  breath,  generally  speaking,  only  for  twenty  to  forty 
seconds,  the  performance  being  usually  attended  with  a  considerable 
degree  of  discomfort. 

Table  VII  gives  the  figures  obtained  in  various  groups  of  officers. 


Table  VII. 


Number 

Breath 

Vital 
capacity 

Supple- 
mental 

Expira- 

Sustaining 

Subjects 

examined 

helrl  iu 

in  cubic 

air  in 

force  in 

40  mm. 

second.s 

centi- 
metres 

cubic  cen- 
timetres 

mm.  Hg 

Hg 

Fit  instructors    ... 

22   -' 

67* 
46t 

,    4,062 
;    3,300 

1,620 
'    1,000 

112 
80 

52 
43 

Home  Defence  pilots 

24 

72 

'    3,940 

1,496 

119 

50 

British  candidates 

23 

69 

3,823 

1,590 

106 

52 

United  States  candidates 

7 

66 

3,814 

1    1,386 

116-4 

53-5 

Delivery  and  test  pilots     ... 

10 

57 

3,620 

1,050 

108 

40 

Pilots  returned  for  rest     ... 

17 

57 

3,897 

1,423 

95 

40 

Pilots  training  for  scouts  ... 

15 

62 

3,820 

i    1,433 

96 

49 

Pilots  taken  off  flying  through 

stress 

27 

49 

3,480 

1    1,134 

74 

25 

Hospital  cases     ... 

55 

54 

3,560 

~ 

87 

35-5 

Average. 


t  ^linimum. 


From  the  foregoing  figures  it  is  seen  that  for  the  expiratory  force 
test  80  mm.  Hg  should  be  taken  as  a  minimum.  For  the  test  of 
sustaining  40  mm.  Hg  with  the  breath  held,  forty  seconds  should 
be  regarded  as  the  minimum  time.  It  was  found  that  these  tests  in 
combination  were  of  use  in  indicating  the  powers  of  endurance  of  the 
subject  for  high  or  prolonged  flying,  and  also  of  value  in  assessing 
the  degree  of  shock  sustained  by  a  pilot  in  so-called  "  minor"  crashes. 
It  is  significant  that  during  the  stage  of  investigation,  a  number  of 
subjects  found  unfit  at  the  Aviation  Candidates  Board  were  also  found 
unfit  on  this  test. 

The  above  results  show  that  in  the  selection  of  the  flying  officer 
by  the  medical  officer  much  may  be  done  by  submitting  him  to  an 
overhaul  as  regards  normal  performance  just  as  a  technical  officer 
tests  the  efficiency  of  an  aeroplane.  Evidence  is  also  brought  forward 
to  show  what  attributes  are  especially  to  be  sought  in  the  selection  of  a 
successful  flying  officer. 
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Malaria   Problems  Pertinent  to  Prevention.^ 

By  Angus  G.  Macdonald,  Major  E.A.M.C.,  M.D. 

I  GIVE  here  a  sketch  indicating  some  of  the  problems  of  malaria.  I 
shall  lightly  touch  upon  these  to  emphasize  that  malaria  prevention 
will  not  succeed  by  the  mere  enunciation  of  a  principle  or  by  the 
pursuance  of  a  stereotyped  procedure,  but  is  only  to  be  achieved  by 
the  common-sense  application  of  the  knowledge  derived  from  the  study 
of  a  wide  series  of  factors. 

(1)  The  liistorical  and  geographical  evidence  of  malaria  is  significant 
and  abounds  in  problems.  At  the  present  day  the  disease  is  universal 
in  tropical  and  subtropical  countries  where  topographical  conditions 
are  favourable.  In  temperate  lands  also  its  range  is  wide ;  and  its 
indigenous  limits  have  been  long  recognized  in  an  isotherm  of  59°  to 
60°  F.  Actual  evidence  of  malaria  in  early  historic  times  is  barely  to 
be  found  ;  and  that  it  could  have  been  rampant  in  the  East  of  Europe 
when  the  virile  Grecian  civilization  was  in  its  zenith  has  been  doubted. 
There  is  evidence,  however,  in  the  structural  work  of  the  Eomans, 
wherever  they  went,  and  in  Greece,  Macedonia,  Palestine,  and  India, 
of  control  over  paludic  conditions,  which  we  should  to-day  regard  as 
up-to-date  work  in  malaria  prevention.  Whether  any  knowledge  of  the 
source  of  malaria  is  thus  indicated,  whether  these  works  were  con- 
structed to  overcome  malaria,  or  whether  malaria  existed,  cannot 
definitely  be  said ;  but  at  any  rate  malaria  prevention  is  undoubtedly 
foreshadowed.  Important  modern  historical  landmarks  are  :  the  general 
recognition  of  the  curative  value  of  cinchona,  1658  ;  the  evolution  of 
the  discovery  of  the  malaria  parasite  between  1880  a:  1890  ;  and  the 
establishment  of  the  sexual  development  of  the  plas  .odium  within  an 
onopheline  mosquito,  in  1897  and  1898. 

'  At  a  meeting  of  the  Section,  held  November  8,  1920. 
JA — W    1 
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(2)  The  morbidity  and  mortality  records  are  the  evidence  on  which 
the  demand  for  control  is  based.  Probably  in  no  part  of  the  world 
is  accurate  estimate  of  the  incidence  of  malaria  at  present  attainable. 
The  death-rate  is  very  high  in  endemic  country.  Sickness  is  shown  in 
an  enormous  loss  of  labour,  continuous  in  tropical  communities,  mainly 
agricultural.  The  extreme  effects  of  the  disease  on  armies  have  been 
evidenced  in  many  campaigns,  notably  in  Walcheren,  1809  ;  Crimea, 
1854-56 ;  and  in  the  recent  German  War  of  1914-1919.  A  great  mass 
of  evidence  of  the  serious  drain  of  malaria  on  any  population  may  be 
furnished  ;  and  that  evidence,  properly  authenticated  and  judicially  pre- 
sented, is  the  substantiation  of  the  sanitarian's  demand  for  prevention. 

(3)  In  immunity  we  have  a  possible  source  of  aid  to  prevention  ; 
thou£^h  progress  in  taking  advantage  of  artificial  immunization  is  at 
present  practically  confined  to  the  bacterial  diseases.  AYhile  there  may 
be  evidence  of  varying  susceptibility  to  the  effects  of  malaria,  individually 
and  racially,  we  have  no  valid  evidence  of  immunity,  natural  or  acquired. 
In  the  general  population  of  large  sections  of  communities  in  endemic 
country,  parasite  infection  of  20  per  cent,  and  40  per  cent,  has  been 
ascertained.  That  is  obviously  a  minimum  figure  ;  and  in  epidemic 
seasons  a  parasite  infection  of  practically  100  per  cent,  may  be  found 
m  localized  groups.  A  spleen  rate  of  80  per  cent,  and  over  has  been 
found  in  the  child  population— i.e.,  children  under  15.  The  facts  of 
varying  incubation,  latency,  and  relapse  point  to  a  relative  susceptibility 
or  immunity.  On  the  accepted  numerical  explanation  of  relapse  the 
carrier  stage  implies  a  continued  destruction  of  parasites.  Kelapse, 
which  frequently  follows  fatigue,  great  and  rapid  change  of  elevation, 
and  exposure  to  cold,  would  imply  cessation  of  a  relative  immunity. 
Incidentally  it  may  be  suggested  that  the  large  new  formation  of 
erythrocytes  which  is  said  to  follow  similar  meteorological  and  physical 
changes,  may  explain  relapse — the  young  erythrocytes,  in  numbers 
greatly  in  excess  of  normal  new  formation,  being  presumably  more 
vulnerable  than  the  old  case-hardened  cells,  and  affording  sanctuary 
for  merozoites,  which  otherwise  would  be  destroyed.  Experiments 
on  complement-fixation  in  malaria  have  given  some  hope  that  artificial 
immunization  may  come  to  the  aid  of  control.  At  present,  however, 
the  problems  of  immunity  are  not  solved  ;  more  evidence  points  to 
psychical  tolerance  than  to  immunity  ;  and  nothing  tangible  is  presented 
as  a  practical  aid  to  prevention. 

(4)  Proplnjlaxis  in  respect  of  malaria,  conventionally  implies  the 
attempt  to  prevent  infection  by   the   administration    of  quinine.       In 
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general  two  distinct  aspects  of  quinine  prophylaxis  are  confused. 
First,  it  has  to  be  proved  that  quinine  has  a  beneficent  action — that  it 
does  individually  prevent  malaria.  In  the  second  place,  the  practica- 
bility of  the  prophylactic  use  of  quinine  must  be  demonstrated.  That 
quinine  does  prevent  malaria  has  not  been  proved  ;  that  its  prophylactic 
use  is  utterly  impracticable  in  communities  and  in  armies  has  been 
repeatedly  demonstrated.  In  my  opinion,  no  aid  to  prevention  is  to 
be  gained  from  quinine  prophylaxis. 

(5)  The  problems  of  treatment  are  many,  and  barely  reduced  by  the 
vast  experience  and  experimentation  of  war  time.  Quinine  has  come 
through  a  trial  similar  to  that  experienced  in  the  Crimean  AVar ;  its 
failings  have  again  been  demonstrated,  its  specific  value  has  been 
reaffirmed.  The  conventional  usage  of  practitioners  in  endemic  country 
has  been  acclaimed  as  a  discovery — "  quinine  early,  prompt,  sufficient, 
and  maintained ;  intravenous,  intramuscular,  and  subcutaneous  in 
emergency."  "  Operative  "  administration  of  quinine  has  recently 
acquired  a  vogue.  This  danger  in  the  hands  of  the  exploiter  had  its 
justification  in  war  time,  when  undoubtedly,  for  obvious  reasons,  cases 
of  exceptional  severity  were  abnormally  numerous  amongst  soldiers. 
Modes  and  amounts  need  not  be  considered  here.  The  records  of 
quinine  treatment  of  recent  years  are  voluminous.  The  problems  of 
treatment  and  of  the  action  of  quinine  are  sufficient  to  encourage  the 
explorer,  and  have  the  mystic  value  of  the  unknown  as  a  counter 
attraction  from  mere  practical  prevention.  A  modern  school  of 
hygienists  puts  treatment  forward  in  its  armamentarium  of  prevention. 
So  we  are  told  of  quinine.  But  it  is  pure  sophistry  to  claim  treatment 
as  prevention.  Incidentally  one  might  suggest  the  importance  of 
getting  at  the  truth  of  the  splendid  absence  of  enterica  from  our 
armies — to  be  told  truly  how  much  of  our  exemption  was  due  to 
serums  and  vaccines,  and  how  much  to  real  prevention — to  improved 
general  cleanliness.^ 

(6)  A  clear  understanding  of  the  parasitology  of  malaria  is  an 
essential  guide  to  prevention ;  and  this  includes  accurate  parasite 
diagnosis.  From  the  extensive  wartime  study  of  blood  films  and  of 
plasraodial  sexual  development  no  observations  have  transpired  to 
controvert  the  conventional  acceptance  of  the  three  parasites ;    of  the 

'  Serums  were  not  used  in  the  prevention  of  the  Enterica  in  the  late  War.  A  careful 
study  of  the  existing  records  as  to  the  incidence  and  mortality  in  inoculated  and  non- 
inoculated  groups  leaves  no  room  for  doubt  that  the  "splendid  absence  of  enterica"  was 
chiefly  attributable  to  prophylactic  inoculation,  though,  no  doubt,  general  measures  of 
hygiene  played  a  part. — S.  L.  C. 
J  A — W   la 
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actuality  of  the  sexual  and  asexual  cycles  ;  and  of  the  habitat  and 
situation  of  phases.  Some  question  may  have  arisen  of  the  actual 
relation  of  sporulation  to  "  fever,"  due  to  the  observation  of  sporulation 
during  intermission,  which  has  hitherto  received  the  ready  explanation 
of  relativity — mass  sporulation  being  associated  with  pronounced  febrile 
attack,  irregular  minor  sporulation  with  relatively  neghgible  "  fever." 
There  is  no  evidence  that  the  temperature  necessities  of  the  asexual 
cycle  have  been  studied  ;  and  there  may  be  something  to  be  learned  of 
the  relation  of  body  temperature  to  the  continuity  of  the  cycle.  The 
raised  body  temperature,  commonly  attributed  to  the  action  of  toxins, 
may  in  itself  have  some  effect  of  an  immunizing  kind  on  parasite  develop- 
ment ;  and  the  undoubted  inhibitive  action  of  quinine  may  in  some 
manner  be  related  to  the  heat-forming  mechanism.  The  temperature 
necessities  of  the  plasmodial  development  in  the  mosquito  have  received 
experimental  study  ;  and  confirmation  of  previous  work  has  resulted. 
Records  of  the  seasonal  occurrence,  actual  and  relative,  of  the  different 
parasites  show  always  an  earlier  incidence — varying  with  year,  locality, 
and  temperature  from  one  to  two  months — of  vivax  than  of  falciparum 
infection.  Of  malarias  infection  no  estimate  of  relative  occurrence  is 
obtained.  The  quartan  infection  was  noted  as  being  rare  in  comparison 
with  its  relative  frequency  among  the  native  population  in  Eastern 
Europe.  The  fact  of  its  localized  occurrence  was  also  observed,  as  it 
had  been  in  India,  Africa,  and  the  West  Indies.  I  have  known  situations 
where  I  could  go  with  certainty  to  replenish  my  stock  of  quartan  films, 
whereas  in  the  surrounding  coMniry  falciparum  and  vivax  alone  would 
be  found.  This  suggests  the  value  of  a  knowledge  of  the  regional 
distribution  of  the  different  parasites  and  the  causes  thereof,  which 
would  give  a  new  direction  to  certain  operations  of  prevention. 

(7)  Entomology  also  affords  many  problems,  the  elucidation  of  which 
is  essential  to  wise  and  economic  prevention.  Much  knowledge  has  yet 
to  be  obtained  of  the  bionomics  of  the  Anophelinse  generally,  though 
considerable  insight  into  their  ways  has  been  gained  in  war  experience. 
Their  seasonal  development  and  seasonal  biting  and  infectivity,  in 
temperate,  arctic  and  tropical  latitudes  have  direct  bearing  on  preventive 
procedure.  There  may  be  continuous  anopheline  development  throughout 
the  year  ;  I  have  taken  larvae  of  Cellia  argyrotarsus  in  every  month  of 
the  year  in  the  West  Indies,  but  that  does  not  imply  continuous 
infectivity.  In  India,  for  instance,  it  is  common  knowledge  that  the  dry 
season  is  comparatively,  if  not  in  some  districts  completely,  free  from 
primary  malaria  infection.     The  records  of  infection  in  Mesopotamia 
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indicate  one  biting  and  infective  season  over  three  months  in  spring, 
and  another  for  three  months  in  autumn,  separated  by  two  three- 
months'  seasons  of  comparative  absence  of  primary  infection  in  winter 
and  summer.  In  Africa,  on  oases  where  mosquitoes  abound  throughout 
the  year,  two  epidemic  seasons  of  primary  malaria  are  definitely 
recognized.  In  temperate  and  arctic  regions  the  biting  season  is  brief 
or  absent,  and  indigenous  malaria  is  recorded  as  occurring  at  Archangel, 
even  to  the  north  of  the  indigenous  isotherm.  Another  matter  for 
investigation  specially  pertinent  to  prevention  is  the  specific  infectivity 
of  the  Anophelina.',  particularly  for  Plasmodium  malarim. 

(8)  In  meteorology  we  meet  factors  vitally  influencing  the  incidence 
of  malaria  and  the  course  of  prevention.  Kainfall  has  been  the  most 
obvious  agent.  Epidemic  extension  of  malaria  follows  rain  ;  casual 
water  lies  far  and  wide,  in  intimate  association  with  the  homes  of  the 
people.  Anopheline  development  depends  on  water  and  temperature. 
There  are  latent  periods  which  in  some  regions  appear  to  be  independent 
of  rainfall.  The  general  explanation  of  the  seasonal  incidence  of 
malaria  has  been  "rainfall"  and  mosquito  development.  During  the 
years  of  war,  however,  the  enforced  study  of  malaria  occurrence  in 
temperate  latitudes  has  drawn  attention  to  the  influence  of  temperature 
on  infection  there,  and  secondarily  emphasized  the  importance  of 
temperature  in  tropical  and  subtropical  countries,  where  its  equable 
influence  on  malaria  occurrence  was  an  accepted  belief.  Epidemi- 
ological evidence  suggests  that  a  thorough  knowledge  of  the  relation  of 
temperature  to  anopheline  development  and  to  plasmodial  sporogeny 
may  revolutionize  the  economics  of  prevention.  It  was  found  in 
England  in  the  years  1917  to  1919  that  infection  definitely  followed 
within  a  month  from  the  commencement  and  continuance  of  a  period 
of  a  mean  temperature  of  60°  F. ;  and  the  number  of  cases  corresponded 
roughly  to  the  length  of  the  valid  temperature  period. 


Number  of  cases 

Year 

Temperature  period  of  (50°  F. 

Malaria  ocrurred 

(military) 

1917 

June,  July,  August 

From  early  July 

163 

1918 

July,    August 

From  early  August 

61 

1919 

August 

At  end  of  August  and 
early  September 

6 

1920  ...  Discontinuous  in  August  ...  —  ...         None 

The  experience  of  1917  and  1918  led  to  confidence  in  forecasting 
the  occurrence  of  indigenous  cases  in  1919,  which  were  reported  on  the 
exact  days  foretold.  While  60°  F.  is  reached  in  England  for  a  limited 
period  most  years,  the  date  and  extent  vary.  The  latitude  is  definite, 
north  of  which  (about  54°  30',  in  the  neighbourhood  of  Hull  and  York) 
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this  mean  temperature  does  not  occur  for  the  necessary  length  of  time. 
The  neighbourhood  of  Grimsby  has  been  the  furthest  north  locahty 
of  occurrence  of  an  indigenous  case  in  England  in  recent  years. 
Indigenous  cases  have  occurred  in  England,  and  even  in  Archangel, 
when  the  temperature  of  the  air  was  well  below  60°  F.  In  every 
instance  the  human  source  of  infection.  Anopheles  maculipennis  the 
vehicle,  and  an  indoor  temperature  sufficient  for  the  maturation  of 
sporozoits  were  present. 

The  minimum  mean  temperature  necessary  to  ensure  infectivity 
is  not  known;,  it  probably  is  not  much  below  60""  F.  Xor  is  the 
maximum  mean  temperature  for  infectivity  known.  It  is  probably 
some  degrees  below  90°  F.  There  is  experimental  and  epidemiological 
evidence  to  indicate  that  temperature  decides  the  seasons  of  primary 
infection  in  a  very  definite  manner  ;  that  in  India,  for  instance,  there  is 
a  season  too  hot  (varying  in  different  years)  for  malaria  infection; 
while  in  Mesopotamia,  there  are  a  season  too  hot  and  a  season  too  cold 
for  malaria,  with  short  three  months'  infective  seasons  between,  for  the 
maintenance  of  carriers.  The  fact  of  the  sexual  plasmodial  elements 
forsaking  the  human  blood  at  98°  F.  is  certain  indication  that  sexual 
development  will  not  take  place  at  that  temperature,  if  temperature 
has  the  ruling.  We  seem  to  have  in  temperature  also  the  true 
explanation  of  the  seasonal  relativity  oi  falciparum  and  vivax  infections. 
Of  malarisc  the  indications  are  at  present  vague.  Only  vivax  infections 
have  been  got  in  England.  Falciparum  infection  comes  on  in  Eastern 
Europe  a  month  or  more  after  vivax,  the  dates  corresponding  to  the 
advent  of  higher  temperature.  The  problem  is  fascinating.  Much 
more  extended  study  and  experimentation  throughout  the  world  are 
necessary  to  determine  the  maximum,  minimum,  optimum,  and  range 
of  temperature  (which  range  may  be  more  limited  for  one  than  another) 
of  the  different  malaria  parasites.  Reports  from  seats  of  war  afford 
suggestive  epidemiological  evidence  ;  but  in  Mesopotamia  particularly 
the  reports  deal  with  so  wide  an  area,  over  different  periods  of 
occupation,  and  in  varying  latitudes  and  seasons,  that  it  is  not  easy 
to  obtain  a  clear  picture  of  occurrences.  The  problems  are  many  and 
promise,  when  solved,  to  revolutionize  prevention. 

(9)  The  p)^^'^onal  protection  afforded  by  nets,  screening,  clothes, 
is  a  distinct  aid  to  prevention.  Its  value  is  however  limited  in 
communities  and  in  armies.  Much  improvement  is  required  to  enhance 
its  efficacy.  Culicifuges  have  been  proved  of  little  use  and  are  expensive, 
and  demoralizing  in  their  suggestion  of  security. 
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(10)  In  mosquito  destruction  we  have  at  last  prevention.  While  it 
cannot  be  said  that  anything  entirely  new  in  mosquito  destruction  has 
been  introduced  in  war  time,  two  measures  have  had  their  value 
emphasized  as  a  result  of  the  experience  in  different  parts  of  the  world. 
The  attack  on  imagines  has  been  established  as  a  certain  factor  in 
limitation.  In  England  indeed  observation  over  three  successive 
seasons  indicates  that  persistent  attack  on  imagines  of  Anopheles 
maculipennis  during  one  season  may  bring  about  local  elimination. 
In  one  situation  where  the  record  was  "  myriads  "  in  the  winter  of 
1917-18,  scarcely  a  mosquito  was  to  be  found  during  the  three  succeeding 
seasons,  winter  or  summer.  In  the  same  neighbourhood  undisturbed 
conditions  remained  the  same  over  the  same  time.  The  extension  of 
a  more  concentrated  attack  on  imagines  to  tropical  countries  demands 
more  accurate  knowledge  of  habitat,  and  of  the  relation  of  seasons 
and  temperature  to  anopheline  development.  Another  measure  of 
destruction  which  has  received  fresh  impetus  from  recent  experience 
is  the  simple  "conversion"  of  waters,  whereby,  in  the  removal  of 
favouring  and  the  maintenance  of  unfavourable  conditions,  practical 
elimination  of  anopheline  breeding  is  attained,  by  labour  alone, 
independent  of  adjuvants. 

I  have  brought  together  a  few  of  the  problems  facing  the  student 
of  malaria,  and  have  given  my  estimate  of  their  pertinence  to 
prevention. 

DISCUSSION. 

Lieutenant-Colonel  F.  E.  Fremantle,  M.P.  :  1  was  surprised  at  Major 
Macdonald's  reference  to  the  records  of  the  Mesopotamian  campaign.  Having 
served  there  in  charge  of  sanitation  as  D.A.D.M.S.  (Sanitation)  at  Qurnah, 
Amara,  and  at  the  Base  for  the  last  two  years  of  the  war,  1  know  how  carefully 
records  were  kept.  Every  week  from  each  station  on  the  Lines  of  Communication 
a  Progress  Eeport  was  sent  to  General  Headquarters,  with  precise  statistical 
and  practical  records.  Major  Cliristophers,  I. M.S. —  one  of  the  chief  world 
authorities  on  malaria — made  special  inquiries  and  reports  on  the  subject  in 
every  area  under  military  occupation,  and  the  whole  were  co-ordinated  and 
constantly  used  for  effective  purposes  by  Colonel  Graham,  I. M.S.,  the  A.D.M.S. 
(Sanitation)  at  Baghdad,  who  is  now  on  leave  in  this  country  and  would  no 
doubt  assist  Major  Macdonald  to  make  use  of  what  was  probably  a  quite 
unique  experience  of  the  malaria  problem.  For,  as  Major  Christophers  said 
to  me,  there  was  probably  no  experience  in  the  world,  not  even  excepting  that 
of  the  Panama  zone,  equal  to  that  of  the  huge  military  base  at  Basrah  for  the 
completeness  of  the  measures  taken  and  effects  recorded  for  the  prevention  of 
malaria.     On  the  pathological  question  may  1  suggest  that  the  discrepancies 
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with  regard  to  the  relations  between  temperature  and  malaria  incidence  may 
be  due  to  the  omission  of  the  humidity  factor.  Certainly  with  regard  to  heat 
stroke  it  is  not  the  mere  temperature  of  the  air  that  matters  :  but  the  cooling 
effect  of  the  air  on  warm-blooded  man.  This  involves  the  three  factors  of 
temperature,  moisture,  and  movement  of  the  air,  recorded  together  by  Professor 
Leonard  Hill's  catathermometer  in  the  cooling  effect  per  square  centimetre  of 
surface.  This  is  the  only  thing  that  directly  matters  with  regard  to  the 
relation  between  climatic  temperature  and  human  health,  and  the  use  of  the 
catathermometer  should  be  taught  and  practised  in  all  military  and  other 
Government  establishments  in  warm  climates.  If  it  has  not  already  been 
done,  an  investigation  should  be  made  into  the  relations  of  catathermometry 
and  malaria  prevalence.  With  regard  to  practical  prevention  we  developed 
at  Basrah  a  most  necessary  and  valuable  association  between  hospital  records 
and  the  work  of  sanitary  sections.  In  the  ten  great  hospitals  at  the  Base  we 
organized  a  systematic  record  of  the  exact  origin  of  primary  infections  of  every 
case  admitted  to  hospital.  This  weekly  return  was  submitted  to  Major 
Christophers  (in  charge  of  the  Central  Laboratory)  and  distributed  to  the  five 
sanitary  sections  at  the  Base,  enabling  them  to  complete  the  malarial  topo- 
graphy of  their  respective  areas,  and  therefore  to  take  specific  action  for  the 
extermination  of  the  less  obvious  breeding  grounds.  This  work  was  largely 
carried  out,  under  proper  supervision,  by  Indian  and  even  Arab  followers. 
This  association  between  hospital  records  and  sanitary  sections  is  of  immense 
importance  to  the  work  of  both,  and  should  become  a  prominent  part  of 
military,  and  probably  indeed  of  all,  sanitary  administration.  So  far  as  I 
know  it  is  not  at  present  provided  for  in  military  regulations.  Finally,  I  would 
emphasize  the  immense  value  of  malaria  as  a  complete  picture  and  lesson  in 
preventive  medicine.  Down  to  considerable  detail  each  part  of  the  picture  is 
complete,  the  chain  of  connexion  from  aetiology  to  prevention  is  proved.  It 
should  be  taught  as  a  lesson  to  every  medical  student,  above  all  to  every 
student  of  public  health,  whether  he  intends  to  practise  in  the  tropics,  to  serve 
in  the  Army  or  other  Government  administration  abroad,  or  even  if  he  intends, 
so  far  as  he  knows,  to  practise  general  medicine  at  home. 

Lieutenant-Colonel  P.  H.  HENDERSON,  E.A.M.C.  :  I  served  nearly  three 
years  in  the  Vardar  and  Struma  A'alleys  in  Macedonia  and  later  for  a 
further  period  of  nine  months  in  South  Eussia,  in  all  of  which  places  malaria 
was  very  prevalent.  With  regard  to  prevention,  some  people  are  apt  to 
discard  various  recognized  metliods,  because  none  of  them  are  in  themselves 
perfect.  In  the  front  line  in  war  none  can  be  perfect,  but  much  can  be  done 
to  reduce  the  risks  and  degree  of  infection  by  making  the  utmost  possible 
use  of  all  available  methods.  For  instance,  in  the  Struma  Valley  the  draining 
of  the  marshes  would  have  occupied  the  whole  Army  for  years,  yet  local 
drainage  schemes  reduced  to  some  extent  the  numbers  of  anophelines  and  so 
diminished  infection.  Another  valuable  method  of  killing  off  mosquitoes  was 
by  attacking  them  in  their  hibernating  quarters  and  catching  them  in  suitable 
traps  adjusted  to  certain  windows  or  by  killing  them  in  windowless  rooms  by 
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fumigation.  Situated  as  we  were  for  the  greater  part  of  the  time  in  holding 
a  fixed  line,  I  consider  the  best  means  of  individual  protection  was  by  means  of 
mosquito-proof  dug-outs,  dining  and  recreation  huts.  Bivouac  mosquito  nets, 
as  issued  to  the  Salonika  Army,  were  useful  at  night,  particularly  on  the 
march,  as  they  enabled  the  troops  to  get  a  peaceful  night's  rest,  but  as  the 
type  issued  could  not  be  made  rainproof,  and  as  mosquitoes  were  frequently 
most  ravenous  about  the  tea  hour  and  before  the  men  normally  retired  to  rest, 
their  value  under  the  existing  conditions  could  not  be  compared  with  proofed 
dug-outs  and  huts.  Protective  clothing  in  the  form  of  turned  down  drill 
shorts  and  gauntlet  gloves  were  of  no  great  value  as  mosquitoes  readily 
bit  through  them.  Similarly  the  various  substances  advocated  for  application 
to  the  skin  were  more  or  less  valueless,  the  length  of  time  for  which  they 
were  eiScient  depending  on  the  temperature  of  the  body  and  the  amount  of 
perspiration. 

Quinine  as  a  prophylactic  was,  in  my  opinion,  not  only  useless  but 
dangerous,  as  it  interfered  with  subsequent  treatment  and  after  a  prolonged 
course  upset  digestion  and  lowered  the  vitality  and  resisting  powers  of  the 
troops.  Major  Macdonald  is  in  doubt  as  to  whether  there  is  such  a  thing  as 
individual  immunity.  I  myself  believe  in  it,  as  I  do  not  mind  now  confessing 
that  I  took  ten  grains  of  quinine  prophylactically  only  on  one  occasion  as  an 
example  to  other  officers  in  the  mess,  when  all  ranks  were  ordered  to  take 
prophylactic  quinine  daily.  Although  I  was  very  frequently  bitten  by  iufected 
mosquitoes,  I  was  one  of  the  very  few  in  the  Struma  Valley  who  never 
suffered  from  -malaria.  My  blood  has  been  tested  with  negative  results.  My 
A.D.M.S.  who  was  also  a  disbeliever  in  the  prophylactic  use  of  quinine  was 
less  fortunate.  He  contracted  malaria,  but  as  he  had  not  soaked  himself  with 
prophylactic  quinine,  he  was  readily  cured  by  taking  quinine  by  the  mouth. 

Major  Macdonald  appears  to  be  uncertain  as  to  whether  improved  sanitation 
or  antityphoid  inoculation  was  the  cause  of  the  reduced  incidence  of  enteric 
fever  during  the  recent  war.  No  one  who  experienced  the  conditions  at  the 
front  during  the  war  will  hesitate  in  saying  that  it  was  chiefly  due  to  anti- 
typhoid inoculation,  while  improved  methods  of  sanitation  only  contributed  in 
a  slight  degree.  I  am  further  of  opinion  that  until  bacteriologists  can  devise 
some  means  of  similarly  increasing  malarial  antibodies  you  will  not  arrive  at 
a  really  reliable  means  of  preventing  malaria,  at  any  rate  in  an  army  serving 
under  conditions  similar  to  those  met  with  in  the  Struma  A^xlley.  I  have  never 
seen  it  stated  whether  the  malaria  which  decimated  the  troops  in  the  Walcheren 
Expedition  was  of  the  mahgnant  or  benign  type  or  a  combination  of  both.  In 
pre-war  days  in  India,  I  never  knew  of  any  troops  dying  of  benign  tertian 
malaria,  whereas  in  Macedonia  the  majority  did  die  from  this  cause.  What  is 
the  reason  of  this  ?  Is  it  due,  as  stated,  to  the  continuous  and  massive  infection 
acquired  there,  or  is  it  not  due  to  a  particularly  virulent  parasite  produced  as  a 
result  of  the  frequent  passage  of  the  parasite  from  man  to  man  ?  It  was 
noticed  that  the  mortality  increased  as  the  malarial  season  advanced.  With 
regard  to  the  carrier  of  malignant  malaria  I  noticed  that  cases  of  this  variety 
did  not  appear  till  comparatively  late  in  the  season,  usually  about  August,  and 
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that  they  generally  increased  in  number  as  the  season  advanced.  Similarly 
Anopheles  superpictus,  while  rare  early  in  the  season,  became  much  more  pre- 
valent as  the  season  went  on,  possibly  a  coincidence,  but  has  this  matter  been 
investigated  '? 

With  regai'd  to  treatment,  a  distinguished  officer  carried  out  investigations 
on  early  and  late  cases  in  the  Field  Ambulances  in  the  Division.  He  used  to 
give  1  gr.  per  pound  body  weight,  intramuscularly,  intravenously  and  by  the 
mouth.  At  first  his  results  seemed  to  be  most  promising,  but  later  relapses 
appeai'ed  in  a  considerable  number  of  the  cases  so  treated.  It  struck  me, 
however,  that  as  these  cases  were  probably  reinfected  there  was  no  reliable 
evidence  as  to  whether  the  subsequent  attacks  of  fever  were  relapses  or  merely 
the  results  of  fresh  infections. 

In  conclusion,  will  Major  Macdonald  state  what  is  the  minimum  period 
during  which  a  mean  temperature  of  60"  F.  must  be  maintained  to  enable  the 
malarial  parasite  to  carry  out  its  cycle  in  the  mosquito  ? 

Eear-Admiral  P.W.Bassett-Smith.E.N.  :  In  reference  to  Major  Macdonald's 
rather  sweeping  condemnation  of  the  prophylactic  use  of  quinine  :  in  the 
Navy  for  many  years  the  use  of  quinine,  as  a  preventive  measure,  has  been 
regarded  as  most  useful  in  reducing  the  incidence  of  malaria,  and  Surgeon- 
Commander  Morris,  O.B.E.,  E.N.,  who  was  our  malarial  expert  in  the  .Egean, 
recommends  it  as  a  prophylactic  with  other  preventive  measures.  Surgeon- 
General  Eho  has  definitely  stated  that  in  the  Italian  forces  it  was  a  powerful 
prophylactic,  and  quoted  a  force  in  Northern  Italy  which  suffered  very  severely 
in  the  first  year,  about  90  per  cent,  of  cases,  when  the  drug  was  incompletely 
administered  ;  with  more  careful  supervision  the  incidence  fell  to  a  very  low 
point,  10  to  15  per  cent.,  while  neighbouring  units  not  so  protected  maintained 
the  high  rate.  I  do  not  wish  to  minimize  the  value  of  prevention  of  carriers 
by  reducing  the  mosquitoes,  but  there  are  positions  where  this  cannot  be 
carried  out ;  then  the  administration  of  quinine  is  absolutely  necessary.  With 
regard  to  immunity  this  is  of  two  kinds,  one,  a  total  immunity,  and  secondly, 
an  immunity  to  the  toxin  ;  any  one  with  experience  in  the  tropics  must  know 
cases  in  which  old  residents,  though  infected  with  parasites,  suffer  hardly  any 
clinical  symptoms.  With  regard  to  temperature.  Dr.  Plehn,  in  discussing  the 
unity  of  malarial  species  (in  which  I  do  not  believe),  lays  great  stress  upon 
temperature  in  bringing  about  this  change  of  the  parasites.  With  reference  to 
the  indigenous  malaria  in  England,  our  naval  records  are  in  close  relative 
accordance  with  those  stated  by  Major  Macdonald,  twenty  cases  in  1917,  eight 
in  1918.  four  in  1919  and  none  in  1920. 

Lieutenant-Colonel  W.  Byam,  E.A.M.C.  :  With  regard  to  the  question  of  im- 
munity, if  we  have  even  the  slightest  evidence  that  any  immunity  to  malaria 
may  exist,  or  be  developed,  the  study  of  its  production  is  well  worth  while  as 
likely  to  prove  of  value  in  connexion  with  prophylaxis.  This  is  so  because  the 
destruction  of  mosquitoes  is  often  impracticable  under  military  and,  more 
particularly,  under  active  service  conditions.  How  does  Major  Macdonald 
explain   the  relative  immunity  to  the   effects   of   malarial  infection  one  sees 
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amongst  the  adult  Sudanese  as  compared  with  the  Egyptians  transported  to 
the  Sudan  ?  To  take  Egyptian  troops  to  certain  areas  of  the  Sudan  is 
inevitably  to  render  them  unfit  for  military  service  owing  to  the  effects  of 
malaria,  and  this  ^Yhile  Sudanese  troops  serving  alongside  them,  and  under 
similar  conditions,  are  able  to  work  regularly,  even  though  parasites  may  be 
found  in  their  blood.  It  is  not  a  question  of  racial  immunity,  the  Sudanese 
child  is  prone  to  infection  and  suffers  from  it,  the  infection  persists,  but  the 
symptoms  largely  disappear.  Is  not  this  evidence  of  a  developed  immunity  to 
the  malarial  toxin  at  least  ?  My  second  point  concerns  quinine  prophylaxis. 
We  are  agreed,  apparently,  that  the  taking  of  quinine  will  not  prevent  infection, 
and,  though  the  point  has  not  been  raised,  we  probably  all  agree  that  the 
administration  of  quinine  will  reduce  the  number  of  malarial  parasites  in  the 
peripheral  blood  almost  to  vanishing  point.  Now  as  far  as  we  know  there  is 
no  reservoir  of  human  malarial  parasites  other  than  man  from  which  mosquitoes 
can  be  infected.  This  being  so,  is  not  quinine  prophylaxis  likely  to  be  of  great 
value  when  not  only  troops  but  all  persons  in  their  neighbourhood  are 
adequately  quininized.  If  such  a  measure  is  carried  out  immediately  a 
mosquito-infested  area  is  entered,  from  whence  can  mosquitoes  become 
infected  ?  Followers,  porters  and  similar  persons  are  frequently  neglected  in 
this  respect.  Some  years  ago  I  had  an  opportunity  of  supervising  an  Egyptian 
battalion  which  was  i-eceiving  careful  quinine  prophylaxis,  the  administration 
being  commenced  before  the  fever  season  began  and  before  anophelines  were 
observed.  The  barracks  occupied  was  isolated  in  the  middle  of  a  plain.  Later, 
anophelines  became  plentiful  and,  having  entered  the  barracks,  they  apparently 
remained  there,  but  malaria  did  not  appear.  At  this  time  all  new  arrivals  at 
the  station  were  examined  for  malaria  before  passing  to  the  barracks  and,  if 
necessary,  detained  in  hospital.  On  one  occasion  soldiers  slipped  through  and 
avoided  antimalaria  treatment  before  reaching  the  barracks  ;  infections  with 
malaria  resulted  in  their  immediate  neighbourhood  and  were  subsequently 
followed  by  other  cases.  The  men  taking  their  prophylactic  quinine  escaped 
malaria  in  spite  of  plentiful  mosquitoes  only  so  long  as  the  source  from  which 
the  mosquitoes  could  become  infected  was  excluded.  If  quinine  prophylaxis 
includes  every  inhabitant  of  a  given  area  it  must  produce  an  effect,  but  to  give 
troops  quinine  and  to  allow  the  civil  population  around  them  to  go  untreated 
is  useless. 

Major-General  Sir  Wm.  MacphersoN,  A.M.S.(ret.) :  Major  Byam's  remarks 
regarding  the  absence  of  any  general  measures  for  treating  or  cinchonizing  civil 
populations  in  an  area  of  operations  need  correction.  When  the  Expeditionary 
Force  of  French  and  British  occupied  the  Salonika  perimetei',  early  in  1916,  I 
arranged  in  conjunction  with  the  French  medical  authorities  a  malarial  survey 
of  all  the  Greek  villages  within  the  perimeter.  We  took  the  splenic  indices 
in  each  and  found  out  which  were  foci  of  infection.  We  then  systematically 
administered  quinine,  under  supervision,  to  the  civil  inhabitants.  This  was 
thoroughly  done,  large  quantities  of  quinine  being  used.  We  began  this  very 
early,  about  February,  1916,  I  believe  ;  but  this  system  of  cinchonizing  the 
civil  population  was  combined  with  every  other  possible  measure  of  eliminating 
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malaria  from  the  perimeter  and  preventing  infection  of  the  troops.  Major 
Macdonald  properly  emphasized  the  importance  of  destroying  the  imagines  of 
the  mosquito.  In  1911  the  importance  of  this  was  illustrated  in  Hyderabad, 
Scinde,  during  a  severe  outbreak  of  malaria  in  an  Indian  regiment  there.  I 
obtained  autliority  to  have  all  the  barrack  buildings  and  other  buildings  dealt 
with  according  to  the  methods  employed  for  destroying  mosquitoes  in  blocks 
of  houses  by  the  Americans  in  Cuba.  This  involved  covering  the  roofs  and 
outside  verandahs  with  canvas  or  tarpaulins,  and  sealing  chimney  openings 
before  fumigating  the  space  enclosed.  The  results  were  immediate,  not  only  in 
checking  the  epidemic,  but  also  in  causing  an  enormous  diminution  in  the 
subsequent  incidence  of  malaria  in  Hyderabad.  This  measure  was  associated 
with  other  recognized  methods  of  malaria  prevention,  but  I  attribute  the 
checking  of  the  epidemic  to  the  wholesale  destruction  of  the  mosquitoes, 
harbouring  in  the  infected  buildings,  not  only  in  the  rooms  but  in  the  chimneys 
and  in  the  dark  corners  of  roofs  and  verandahs  outside  the  rooms. 

Major  Macdonald,  E.A.M.C.  (in  reply)  said  that  he  was  sorry  Colonel 
Fremantle  had  had  to  leave  before  hearing  him  express  regret  that  his  lack  of 
perspicuity  had  given  Colonel  Fremantle  a  wrong  impression  of  his  interpx-etation 
of  the  reports  from  Mesopotamia.  As  a  matter  of  fact  these  were  amongst  the 
best  reports  available.  His  intention  was  to  express  his  own  inability  so  to  cor- 
relate the  valuable  material  in  the  reports  as  to  get  the  true  picture  of  malaria 
incidence  in  respect  of  latitude,  seasons,  and  temperature.  Much  observation 
had  been  made  of  humidity.  They  found  that  biting  and  infectivity  seemed 
to  go  on  with  equal  certainty  when  there  might  be  20°  and  30°  of  difference 
between  the  dry  and  wet  bulbs  as  when  the  difference  was  but  a  few  degrees — 
temperature  conditions  being  favourable.  It  was  possible  that  at  certain 
high  temperatures  attained  in  Mesopotamia  mosquitoes  might  be  actually 
desiccated  ;  but  it  was  not  obvious  that  humidity,  per  se,  would  affect  the 
malaria  process  in  mosquitoes  obtaining  their  normal  food.  The  influence  of 
humidity  "  was  often  discussed  in  a  vague  way.  There  might  be  some 
implication  of  its  influence  which  he  failed  to  understand,  or  which  he  had  not 
seen  explained.  Colonel  Henderson  and  himself  would  need  a  whole  night  to 
argue  the  respective  values  of  antibodies  and  mosquito  destruction  in  malaria 
prevention.  The  plasmodial  incubative  period,  by  the  way,  in  this  country  at 
a  mean  temperature  of  60°  F.  seemed  to  be  about  sixteen  days.  Infection  was 
set  up  after  sixteen  days  of  a  continuous  mean  of  60°  F.,  and  the  onset  of  disease 
was  within  twelve  days.  So  that  roughly  a  month  or  twenty-eight  days  had 
been  taken  in  England  to  cover  the  time  from  mosquito  infection  to  the  next 
onset  of  malaria.  Colonel  Byam  would  admit  that  the  occurrence  he  cited  to 
establish  the  theory  of  racial  immunity  was  susceptible  of  other  explanation. 
Major  Macdonald  did  not  wish  to  strain  discussion  on  the  academic  question  of 
absolute  and  relative  immunity  ;  he  was  talking  here  of  immunity  of  practical 
value  in  prevention.  The  observations  of  Eear- Admiral  Bassett-Smith  were 
interestiqg,  and  he  would  be  glad  to  discuss  the  question  personally  with  him. 
It  was  important  to  have  heard  General  Macpherson's  testimony  of  personal 
experience  in  Macedonia  of  the  recognition  there  of  the  value  of  prevention 
in  the  destruction  of   imagines. 
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The  Best  Form  of  Instruction  for  Medical  Students  to  fit  them 
to  take  their  part  in  Case  of  National  Emergency.^ 

By  H.  E.  R.  James,  Lieutenant-Colonel  R.A.M.C.,  C.B.,  C.M.G. 

In  introducing  this  subject  for  discussion,  I  propose  to  state  what  is  being 
done,  and  to  invite  suggestions  for  the  modification  or  improvement  of  the 
course  of  instruction. 

I  would  first  postulate  that  the  Officers  Training  Corps,  now  fully  estab- 
lished and  organized,  should  be  accepted  as  the  organization  under  whose 
aegis  the  training  should  be  catried  out.  Its  machinery  is  complete  and  it 
has  come  to  stay. 

The  national  emergency  is  of  course  War.  There  are  many  minor 
emergencies,  however,  which  may  be  encountered  in  the  course  even  of 
civilian  private  practice  in  which  a  training,  calculated  primarily  to  make 
a  practitioner  fit  for  field  service  as  an  x\rmy  Medical  Officer,  will  be  of 
value,  iDarticularly  to  a  medical  man  who  enters  any  form  of  State  Medical 
Service. 

Secoiidhj,  the  training  must  be  carried  out  in  the  leisure  time  of  the 
student  (although  the  formation  of  an  "  Army  Class,"  with  a  special 
curriculum  including  military  medical  subjects,  would  be  very  helpful). 
The  present  medical  curriculum,  calculated  to  make  a  student  efficient  in 
carrying  out  duties  to  the  sick  in  civil  life,  is  sufficiently  intense  and  exacting 
to  render  it  unfeasible  to  add  compulsory  auxiliary  siibjects  to  those 
considered  essential ;    so  that  the  training  must  be  voluntary, 

It  takes  up  the  time  which  the  less  patriotic  or  provident  student  devotes 
to  games.  Therefore  the  instruction  should  be  as  recreational  as  possible 
and  calculated  for  the  mental  enlargement  as  well  as  the  physical  culture 
of  the  student. 

It  should  be  adapted  to  help  him  in  whatever  career  he  adopts,  so  far 
as  is  compatible  with  its  main  object. 

Medical  Units,  Officers  Training  Corps. 

The  Medical  Units,  Officers  Training  Corps,  form  one  of  the  branches 
of  the  Senior  Division  of  that  body,  of  a  specialist  type. 

For  the  information  of  those  who  have  not  been  brought  into  touch  with 
the  subject  of  the  Officers  Training  Corps,  I  will  state  shortly  its  nature 
and  functions. 

'  At  a  meetiuK  of  the  Section,  held  March  14,  1921. 
Jy— W  1 
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It  was  formed  in  1908,  during  Lord  Haldane's  Secretaryship,  by  a  com- 
mittee of  school  and  university  teachers  under  the  chairmanship  of  Sir  Edward 
Ward,  then  Permanent  Under-Secretary  for  War,  with  the  object  of  giving  a 
standardized  measure  of  training  in  miHtary  matters  to  students  at  schools 
and  universities  such  as  would  fit  them  to  become  officers  of  the  Army, 
S.E.O.  and  T.F.  It  absorbed  existing  Volunteer  Corps  at  schools  and 
universities.  It  consists  of  Junior  and  Senior  Divisions  ;  the  Junior  Division 
at  Public  and  other  large  schools,  the  Senior  Division  at  Universities  and  the 
Inns  of  Court.  The  officers  in  the  Junior  Division  are  schoolmasters,  in 
the  Senior  Division  members  of  University  Staffs,  and  in  both  cases  are 
on  the  unattached  List  of  the  Territorial  Force. 

In  the  Junior  Division,  Infantry  training  alone  is  given,  with  the  exception 
that  in  two  schools  some  E.E.  work  is  taught  to  the  senior  cadets. 

In  the  Senior  Division,  though  Infantry  training  is  the  staple,  units  of 
Cavalry,  Artillery,  Engineers,  Signals,  Pv.A.S.C,  E.A.M.C,  E.A.V.C.  are 
formed  and  the  special  duties  of  these  branches  are  taught  in  units  of  the 
Contingent,  of  the  formation  of  corresponding  units  in  the  Army.  The  training 
is  carried  out  under  the  supervision  of  the  Chief  of  the  Imperial  General  Staff', 
by  the  officers  of  the  several  contingents  in  term  time  and  in  annual  camps. 
Adjutants  who  are  attached  to  the  General  Staff'  are  appointed  from  the 
Piegular  Army  to  contingents,  and  N.C.O.  instructors  are  supplied.  Equipment, 
arms  and  uniform  are  also  found  by  the  public  in  kind  or  from  grants. 

Cadets  serve  under  a  contract  with  their  Universities ;  they  are  not 
subject  to  military  law,  and  enrolment  is  voluntary. 

The  affairs  of  University  Contingents  are  administered  by  a  Military 
Education  Committee  of  the  University  where  they  exist,  and  the  War  Office 
assists  the  Committee,  as  necessary,  in  carrying  out  their  work.  Attendance  at 
a  certain  number  of  instructional  parades  is  necessary  to  qualify  for  efficiency. 
Annual  Camps  are  held,  and  the  training  is  made  as  practical  as  possible 
to  fit  the  cadet  for  war  service  conditions  as  an  officer.  Two  certificates  are 
obtainable  by  examination. 

One  year's  training  is  the  minimum  to  admit  a  cadet  to  sit  for  Certificate  A, 
and  two  years  for  Certificate  B.  Only  Certificate  A  is  obtainable  in  the 
Junior  Division,  but  in  the  Senior  Division  both  A  and  B. 

The  possession  of  these  certificates  gives  the  holder  certain  definite 
privileges  if  he  should  choose  the  military  career.  But  the  real  value  of 
the  organization  is  that  it  disseminates  military  knowledge  among  a  large 
body  of  the  class  of  men  best  fitted  to  hold  commissions  and  prepares  them 
to  take  their  places  as  officers  in  time  of  emergency,  with  a  minimum  of 
preliminary  instruction. 

The  Officers  Training  Corps  comprises  a  very  large  body.  Twenty-one 
Contingents  exist  in  the  Senior  Division  and  162  in  the  Junior  Division. 
The  value  of  the  training  was  fully  proved  in  the  War.  Had  it  not  been 
for  the  Officers  Training  Corps  output  it  would  have  been  impossible  to 
supply  the  Army  with  junior  officers.  It  is  not  too  much  to  say  that  it  saved 
the  situation  on  the  outbreak  of  war. 

As  to  the  particular  affairs  of  the  Medical  Units,  they  have  been  formed 
from  medical  students  as  units  of  the  Senior  Division  Contingents  with  a 
view  to  training  them  for  the  Military  Medical  Services.  The  Training  Unit 
is  a  section  of  a  Field  Ambulance,  that  being  the  War  Unit  which  gives  the 
best  opportunity  of  visualizing  the  functions  of  the  Medical  Service  in  the 
Field.     Such  units  have  been  formed  at  the  Universities  of  London,  Oxford, 


War  Section  31 

Cambridge,  Dublin,  Belfast,  Edinburgh,  Aberdeen  and  Glasgow,  at  which 
centres  the  larger  medical  schools  are  located.  It  is  hoped  that  other  units 
may  be  formed  at  other  medical  schools,  but  this  cannot  be  sanctioned  at  the 
present  crisis  in  national  financial  affairs. 

Before  proceeding  with  details  I  may  state  that  some  5,000  medical 
students  were  trained  before  the  War  in  these  medical  units.  A  proportion 
of  them  took  commissions  in  the  Special  Reserve  and  Territorial  Force.  The 
remainder — all  such  as  were  qualified — served  in  the  capacity  of  Medical 
Officers  in  the  Navy  or  Army,  and  the  value  of  their  O.T.C.  training  was 
attested  both  by  the  officers  whose  commands  they  joined  and  under 
whom  they  served,  and  by  themselves.  The  value  to  the  Army  of  this  body 
of  trained  medical  officers  was  immense.  It  is  not  enough  for  a  medical 
man,  in  order  to  develop  his  full  usefulness  in  the  Army  Medical  Service,  to 
be  in  possession  of  a  medical  qualification  and  to  have  added  a  measure  of 
military  science  whether  during  a  course  at  a  Training  Centre  or  in  another 
arm  of  the  Officers  Training  Corps  than  bis  own.  It  is  true  that  a  knowledge 
of  discipHne  and  leading,  and  the  action  of  other  arms,  in  addition  to  his 
medical  qualification,  will  make  some  sort  of  an  Army  Medical  Officer,  but  it 
is  not  quite  to  the  point,  because  the  Army  Medical  Service  is  a  highly 
specialized  branch  of  the  medical  profession,  and  although  its  primary  function 
is  to  aid  the  fighting  power  of  the  Army  by  keeping  the  largest  possible 
number  of  soldiers  fit  to  fight,  yet  its  essential  aims  are  conservative, 
whereas  in  the  fighting  branches  they  are  destructive.  The  two  points_  of 
view  are  essentially  opposed  to  each  other,  and  the  training  shapes  the  rnind 
to  one  or  other  aim.  Moreover,  it  is  a  waste  of  time  and  money  to  train  a 
cadet,  whose  services  in  war  would  be  certainly  best,  and  perhaps  only, 
used  in  the  Medical  Service,  in  the  work  of  a  fighting  arm,  and  it  vitiates 
his  point  of  view.  There  is  enough  important  military  medical  knowledge 
to  be  acquired  throughout  a  Medical  Cadet's  training  in  a  Medical  Unit  to 
take  him  all  his  training  time  to  assimilate.  This  work  has  a  direct  bearing 
on  his  duties  as  an  Army  Medical  Officer.  It  is  such  as  is  not  acquired 
during  his  purely  medical  curriculum,  though  much  of  it  would  aid  him  in 
his  civil  practice — for  instance,  first-aid  and  sanitary  and  administrative  work  ; 
and  the  method  of  its  conveyance  is  far  superior  to  that  of  a  condensed 
course  such  as  is  undergone  at  a  Training  Centre,  since  it  is  spread  over 
a  longer  period  and  given  in  assimilable  doses. 

There  is  another  important  advantage  in  the  existence  of  a  Medical  L'nit 
at  a  University,  which  is  that  it  keeps  the  Army  Medical  Service  in  the  eye 
of  the  public  of  the  University. 

The  Army  Medical  Service  in  time  of  peace  is  a  body  little  known  to  that 
public,  and  from  time  to  time  good  students  have  not  only  not  been  encou- 
raged to  join,  but  actually  discouraged  by  their  teachers  from  doing  so. 
The  War  has  been  responsible  for  bringing  the  work  of  the  Corps  to  the 
knowledge  of  the  medical  profession,  and  there  exists  a  large  body  of 
medical  men  who  have  been  trained  in  war,  and  who  may  be  counted  as 
available  for  service  in  case  of  emergency  for  a  few  years.  But  the  Officers 
Training  Corps  is  for  the  purpose  of  training  the  young  men  during  their 
University  education,  and  is  a  provident  institution.  It  is  the_  only  piece 
of  mechanism  in  this  country  that  provides  a  reserve  of  potential  medical 
officers  for  the  Army,  and  for  this  reason  alone  it  deserves  all  the  encou- 
ragement it  can  get. 

The   course  of  training,   as  has  been   said,   is  shaped  to  fit  the    medical 
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student,  on  his  becoming  qualified,  to  undertake  the  duties  of  a  junior  officer 
of  the  Army  Medical  Service  in  the  field,  at  the  least  expense  of  time  or  even 
with  no  preliminary  training  at  a  Centre,  and  to  make  him  as  nearly  as  is 
possible  in  the  time  equal  in  essential  matters  belonging  to  war  conditions, 
to  the  young  medical  officer  of  the  Royal  Army  Medical  Corps.  He  cannot, 
naturally,  have  acquired  an  equal  knowledge  of  hygiene,  tropical  diseases, 
drill,  discipline,  interior  economy,  &c.,  in  which  the  Eoyal  Army  Medical 
Corps  Lieutenant  has  had  a  six  months'  course  at  Aldershot  and  the  Eoyal 
Army  Medical  College,  and  to  which  all  his  time  has  been  devoted,  but  he 
will  have  gained  enough  to  enable  him  to  grasp  the  ideas  underlying  his 
work,  its  general  direction,  and  many  of  its  necessary  details. 

The  course  given  in  the  Officers  Training  Corps  to  enable  the  cadet  to 
enter  for  Certificate  B  lasts  for  at  least  two  years  ;  for  Certificate  A 
one  year. 

During  the  first  year,  before  he  has  entered  upon  the  professional  subjects 
of  his  medical  curriculum,  such  as  surgery  and  medicine,  he  is  taught  the 
military  part  of  his  duties  and  a  certain  amount  of  elementary  sanitary  work, 
and  such  portions  of  the  work  of  a  medical  officer  as  do  not  involve  the  know- 
ledge of  his  medical  specialty. 

The  cadet  of  the  infantry  is  at  this  time  learning  to  be  a  platoon  leader, 
and  the  medical  cadet  acquires  such  knowledge  of  squad  and  company  drill 
and  ambulance  drill,  map  reading,  and  elementary  military  law,  as  will  make 
him  efficient  in  the  matter  of  leading  and  commanding  the  men  who  will  be 
committed  to  his  charge. 

He  also  learns  bandaging  and  the  application  of  splints,  tourniquets  and 
field  dressings,  the  contents  of  the  medical  panniers,  means  for  the  purifica- 
tion of  water  for  the  troops,  tent  pitching,  field  cooking  and  the  construction 
of  extemporized  structures  used  in  camp  sanitary  conservancy,  in  which 
particulars  he  has  to  instruct  his  men.  During  the  annual  camp  he  puts 
them  into  practice.  He  receives  instruction  in  the  outlines  of  Army  and 
Army  Medical  organization  by  lecture,  in  order  that  he  may  appreciate  his 
particular  sphere  of  activity  and  his  responsibilities  as  an  Army  Medical 
Officer.  He  has  to  attend  a  fixed  number  of  instructional  parades,  and  the 
annual  camp,  to  attain  to  being  "  efficient."  He  is  expected  to  supplement 
such  instruction  by  a  study  of  certain  text-books  of  regulations. 

Before  sitting  for  Certificate  B  he  undergoes  a  second  year  at  least  of 
Officers  Training  Corps  training  of  a  kind  which  involves  some  knowledge  of 
medicine,  surgery  and  hygiene.  This  is  intended  to  fit  him  as  a  Medical 
Officer  in  charge  of  a  unit  other  than  medical  and  as  a  junior  officer  of  a 
Medical  Field  Unit. 

The  teaching  embraces  organization  and  administration — the  structure  and 
functions  of  medical  units  ;  military  law  ;  hygiene^ — including  prophylaxis 
against  diseases  of  armies,  methods  of  disinfection  of  quarters  and  clothiog, 
water  purification,  personal  hygiene,  field  sanitation,  sanitary  survey  of  camps, 
&c.  ;  means  of  transport  of  sick  and  wounded  and  improvisations  to  supple- 
ment existing  conveyances  ;  the  medical  aspect  of  marches  and  movements 
of  troops  by  rail  and  sea  and  the  housing,  feeding  and  clothing  of  troops. 

Opportunities  for  physical  training  exist  in  contingents,  and  where  there 
are  facilities  cadets  are  encouraged  to  learn  to  ride. 

Instructional  stores  are  provided  at  contingent  headquarters,  being 
specimens  of  the  vehicles,  tentage  and  ordnance  and  medical  stores  of  a 
field  ambulance,  for  use  in  demonstration  and  practice  during  term  time. 
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In  the  annual  camp,  which  the  cadet  attends  for  eight  days  at  least,  the 
unit  obtains  from  the  Command  in  which  the  camp  is  held  vehicles 
and  horses  and  stores  to  make  it  up  to  the  establishment,  and  it  is  exercised 
on  a  scheme  devised  to  demonstrate  its  working  under  war  conditions. 

During  term  time,   when  possible,  tactical    schemes  may  be    carried  out 
to  illustrate  the  interworking  of  the  unit  with  other  units  and  arms. 

The  whole  training  is  designed  to  give  the  cadet  a  comprehensive  outline 
of  the  work  of  an  Army  Medical  Officer  in  war,  with  as  much  useful  detail  as 
possible,  and  to  enable  him  to  instruct  his  subordinates.  He  must  know 
enough  of  discipline  and  procedure  to  relieve  him  from  embarrassment  on 
entering  his  new  sphere  and  to  develop  his  full  usefulness,  enough  of  drill  to 
enable  him  to  move  his  men  correctly  and  give  him  confidence,  and  enough  of 
interior  economy  to  enable  him  to  deal  with  matters  concerning  the  well- 
being  of  his  men  and  patients. 

The  advantages  of  such  training  from  the  point  of  view  of  the  State  are 
considerable,  in  that  it  provides  a  reserve  of  potential  medical  officers 
possessing  adequate  knowledge  of  the  duties  they  would  have  to  perform 
in  war  to  make  them  of  the  fullest  value  from  the  time  of  their  joining. 

The  advantages  to  the  cadet  are  also  considerable.  He  acquires,  at  no 
expense  to  himself,  except  that  of  some  leisure  time,  an  insight  into  subjects 
which  in  the  event  of  his  joining  a  State  Medical  Service  are  of  supreme  value, 
and,  should  he  take  up  private  practice,  will  fill  gaps  in  his  ordinary  curriculum 
and  be  found  very  useful. 

These  are  (1)  elementary  practical  hygiene,  which  makes  a  good  ground- 
work for  its  more  intimate  study.  (2)  First-aid  methods,  and  the  transport 
of  sick  and  wounded  and  improvisation  in  this  connexion.  (3)  Organization 
and  methods  of  administration,  a  knowledge  of  which  enables  him  to  deal 
with  masses  as  in  railway  accidents,  mine  disasters,  &c.,  and  to  conduct  his 
affairs  with  method.  (4)  Discipline,  an  understanding  of  which  will  serve  him 
in  all  the  amenities  of  life  and  in  dealing  with  subordinates.  (o)  Map 
reading — an  accomplishment  of  practical  use  in  every  day  life,  the  application 
of  which  to  sanitary  surveying  and  inspection  will  be  found  very  useful  by  a 
medical  officer  of  health.  (6)  Drill  and  ambulance  drill,  which  put  him  in 
the  way  of  directing  his  assistants  in  carrying  out  any  combined  operation, 
such  as  placing  a  patient  upon  a  stretcher  or  in  a  vehicle. 

In  addition  to  these  pieces  of  knowledge,  the  cadet  gets  an  annual  airing 
in  camp  without  expense,  and  with  the  greatest  benefit  to  his  health.  He  is 
a  member  of  a  corporate  body  within  the  University  and  his  social  relations 
with  his  comrades  are  of  the  pleasantest  and  most  healthy  kind. 

To  the  University  in  whose  Officers  Training  Corps  contingent  he  serves, 
the  organization  is  of  value  from  the  fact  that  it  has  a  body  of  students  bound 
together  by  the  ties  of  discipline  and  comradeship,  who  are  working  with  a 
high  aim  for  the  welfare  of  the  State  and  who  set  the  best  kind  of  tone 
in  the  University,  and  influence  others  by  their  example.  (In  a  non-resident 
University  this  is  particularly  valuable.)  The  training  fosters  habits  of 
punctuality  and  the  realization  of  duty  and  responsibity. 

The  war  record  of  the  Medical  Units  is  a  very  fine  one  and  has  amply 
established  the  value  of  organization  and  training.  Unfortunately  records  are 
not  complete,  but  of  a  body  representing  about  a  quarter  of  the  whole  number 
of  Medical  Officers,  of  all  services  and  categories,  who  trained  in  these  units — 
Royal  Naval  Medical  Service,  Eoyal  Army  Medical  Corps,  Special  Reserve  of 
Officers,  Territorial   Force  and  temporarily   commissioned  officers — 1,178  in 
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number,  whose  records  have  been  obtained,  95  gave  their  lives,  176  were 
decorated  and  114  mentioned  in  dispatches,  a  testimony  to  their  devotion  and 
efficiency  and  an  example  to  the  rising  generation  of  students. 

At  the  present  time  the  prospects  of  the  Senior  Division  of  the  Officers 
Training  Corps,  and  particularly  of  the  Medical  Units,  are  at  a  low  ebb,  for 
the  following  reasons  : — 

(1)  A  general  feeling  of  war  weariness  and  an  idea  (fostered  by  the  hope) 
that  there  will  be  no  more  war  in  the  near  future. 

(2)  The  fact  that  most  of  the  present  generation  of  medical  students  have 
served  and  do  not  feel  disposed  to  give  their  leisure  time  to  further  military 
training  under  peace  conditions.  This  reacts  upon  the  younger  men  who 
were  not  of  military  age  during  the  war. 

(3)  Certain  very  acute  grievances  which  affected  those  former  cadets  who 
had  taken  commissions  in  the  Special  Eeserve  of  Officers  and  Territorial  Force 
during  their  war  service.  The  most  poignant  of  these  grievances  concerned  the 
better  pay  accorded  to  medical  men  who  took  temporary  commissions  at  con- 
solidated rates  of  pay,  24s. — the  Special  Eeserve  of  Officers  and  Territorial  Force 
Officers  only  getting  20s.  inclusive  of  their  allowances,  which  allowances  they 
dropped  when  on  leave  or  in  hospital.  Other  grievances  were  {a)  the  reluctance 
experienced  in  the  granting  of  even  temporary  rank  to  officers  of  the  Special 
Reserve  of  Officers  and  Territorial  Force,  as  compared  with  temporary  officers, 
owing  to  the  fact  that  seniority  lists  in  the  Special  Eesen'e  of  Officers  and 
Territorial  Force  were  adhered  to  and  were  of  a  permanent  nature,  whereas, 
on  demobilization  temporary  officers  would  be  clear  of  the  military  establish- 
ment, and  ih)  the  ignoring  of  the  previous  training  of  Officers  Training  Corps 
or  cadets  on  posting.     This  was  due  to  the  anxiety  and  hurry  of  mobilization. 

(4)  During  the  war  it  was  compulsory  upon  all  students  who  were  held 
back  to  continue  their  studies,  or  who  were  physically  of  low  category,  and 
for  these  reasons  not  called  to  the  colours,  to  join  the  Officers  Training  Corps. 
This  brought  a  number  of  reluctant  men  into  the  Medical  Units.  The  rever- 
sion to  the  voluntary  system  was  the  signal  for  these  men  to  break  away. 

(5)  Those  who  had  had  their  studies  interrupted  during  the  war  felt  it 
necessary  to  give  the  whole  of  their  time  to  their  professional  work  and  to 
make  up  the  time  lost,  in  preparing  themselves  to  earn  their  livelihood  in  civil 
life. 

(6)  A  doubt  as  to  whether  it  is  worth  while,  and  a  question  as  to  the 
tangible  advantages  to  be  drawn  from  the  training. 

The  remediable  causes  of  disinclination  have  after  representation  been 
remedied  and  the  following  measures  enacted  : — 

(1)  In  future  all  commissions  will  be  in  the  Special  Eeserve  of  Officers  or 
Territorial  Army ;  this  abolishes  the  giving  of  temporary  commissions 
carrying  higher  rates  of  pay  and  obviates  the  setting  up  of  a  standard  of  com- 
parison which  was  so  unfavourable  to  Special  Eeserve  of  Officers  and  Terri- 
torial Force  officers  under  former  conditions. 

(2)  Six  months'  seniority  will  be  given  to  officers  who,  on  joining  the 
Special  Eeserve  of  Officers  and  Territorial  Army,  possess  Officers  Training 
Corps  Medical  Certificate  B,  and  three  months  to  holders  of  Certificate  A. 

(3)  A  credit  of  6  per  cent,  of  marks  to  holders  of  Medical  Certificate  B 
and  3  per  cent,  to  holders  of  Medical  Certificate  A  will  be  accorded  at  the 
entrance  examination  to  candidates  for  Eoyal  Naval  Medical  Service  and 
Eoyal  Army  Medical  Corps. 

(4)  Preference  in  the  matter  of  posting  and  promotion   will  be  given  to 


War  Section  35 

officers  in  possession  of  Officers  Training  Corps  certificates  over  those  who 
have  not  trained  who  apply  for  service  in  the  Medical  Branch  of  the  Army. 
(Card  records  of  the  Officers  Training  Corps  services  of  Medical  Cadets  are 
now  kept  by  the  D.G.A.M.S.  for  reference.) 

The  other  causes  of  reluctance  should  in  time  disappear,  provided  always 
that  encouragement  is  given  to  students  at  the  Medical  Schools  to  undergo  the 
training. 

DISCUSSION. 

Sir  Charles  Ballance  agi-eed  that  it  was  desirable  to  train  medical  students  in 
the  medico-militai-y  service  and  emphasized  the  disadvantages  from  the  lack  of  such 
training,  as  experienced  by  himself,  on  joining  the  Field  Army. 

Mr.  H.  Wansey  Bayly,  M.C,  considered  that  there  was  urgent  need  for  all  medical 
students  to  receive  some  course  of  instruction  in  duties  which  they  might  be  called 
upon  to  fulfil  if  called  up  for  war  service.  He  very  much  doubted  Colonel  James' 
statement  that  m  future  wars,  only  those  medical  men  belonging  to  the  Reserve  of 
Officers,  or  the  Ten-itorial  Force,  would  be  called  up,  as  he  beUeved  that  in  the  futm-e, 
as  in  the  past,  temporaiy  officers  would  have  to  be  employed. 

Lieutenant-Colonel  H.  L.  Easox  considered  that  all  medical  students  should  midergo 
medico -mdhtary  training,  but  that  the  time  had  not  arrived  when  it  would  be  possible 
to  eifect  it. 

Major  T.  B.  Layton  thought  that  it  was  not  possible  to  teach  medical  cadets  the 
whole  of  the  subjects  set  down  in  the  syllabus  of  trainmg,  but  that  it  was  deshable  to 
concentrate  upon  some  of  them,  such  as  shock,  collapse,  transport  of  wounded,  adminis- 
tration, mihtary  law,  hygiene  of  the  march — with  reference  to  weights  carried  and 
water  discif)line,  infestation  bj'  hce,  food,  examination  of  recnaits.  Medical  tactics 
should  be  taught  to  senior  cadets  and  office  details  should  be  avoided. 

Major  A.  M.  H.  Gray  considei-ed  that  the  best  course  of  training  for  a  medical 
cadet  would  be  in  a  combatant  branch  of  the  O.T.C.  for  the  first  period  and  in  a  medical 
unit  for  the  second  period.  Tliis,  however,  was  not  alwaj^s  possible,  owing  to  the 
distance  of  medical  schools  fr-om  infantry  training  centres. 

The  President  (Sir  Eobei-t  Hill),  in  summarizing  the  points  raised  in  the  dis- 
cussion, remarked  on  the  disinclination  of  the  present  generation  of  medical  students  to 
undergo  any  form  of  militarj'  trainmg,  disinchnation  extending  in  his  experience  to 
the  R.N.V.R.,  and  no  doubt  due  primarily  to  a  feeling  of  war  weariness,  but  also  due  to 
the  grievances  experienced  by  men  who  had  tmdergone  training  before  the  war  and  had 
gained  nothing  thereby.     It  was  hoped  that  this  apathy  would  in  time  disappear. 

Dr.  C.  H.  Miller  said  that  teachers  in  civilian  hospitals  might  well  point  out  that 
the  object  of  the  Ai-my  Medical  Service  was,  as  Colonel  James  had  already  stated, 
to  keep  as  many  men  as  possible  fit  for  duty.  In  civilian  hospitals  students  were 
accustomed  to  see  then-  chiefs  demonstrate,  at  great  length,  interesting  cases  which 
became  still  more  interesting  post-mortems  ;  whereas  in  the  field  it  was  the  minor 
malady  and  the  slight  womid  that  were  impoi"tant.  A  compoiuid  fracture  of  the  femur 
rendered  a  man  useless  to  the  Army  for  manj'  months,  if  not  permanently ;  and 
therefore  from  the  Army  point  of  view  he  was  less  important  than  a  man  suffering 
from  I.C.T. 

Colonel  James  (in  reply)  said  that  the  specific  grie\ances  complained  of  had  now 
been  settled  by  legislation,  and  he  hoped  that  those  members  present  who  had  deahngs 
with  students  would  encourage  them  to  do  then*  moral  duty  by  training  themselves 
for  possible  national  emergencj-. 


11 


Mar   Section; 

President — Surgeon  Rear- Admiral  Sir  Robert  Hill,  K.C.M.G., 

C.B.,  C.V.O.,  R.N. 


The    Biology    of    Epidemic    Influenza,    illustrated    by 
Naval  Experience.^ 

By  Sheldon  F.  Dudley,  O.B.E.,  M.D.,  Surgeon- 
Commander,  B.N. 

Without  going  deeply  into  the  question  as  to  whether  Bacillus  influenzx 
was  the  cause  of  1918-19  pandemic,  I  will  at  once  say  my  own  experience 
points  to  Pfeiffer-like  bacilli  being  the  cause,  or  at  any  rate  a  very  important 
factor  in  the  aetiology  of  influenza  outbreaks.  During  1918,  1919,  1920  and 
this  year  I  was  able  to  demonstrate  Bacillus  influenzse.  in  practically  all  cases 
•examined  during  the  febrile  period.  The  only  cases  in  which  I  failed  to  do  so 
were  the  spring  cases  of  1918,  when  I  was  using  an  unsatisfactory  technique. 
Besides  technical  difficulties  with  culture  media  which  are  very  real,  as  I  know 
to  my  cost,  there  is  another  explanation  which  may  possibly  account  for  the 
reported  absence  of  Bacillus  influenzx  in  certain  of  the  epidemic  cases.  There 
are  many  contributory  factors  on  which  the  magnitude  of  epidemics  depends,  in 
addition  to  a  specific  germ  and  a  specific  susceptibility  of  the  population.  It 
is  reasonable  to  suppose  these  non-specific  factors  favour  the  dispersal  of 
many  other  micro-organisms  as  well  as  the  virus  of  influenza.  Also,  influenza 
is  a  disease  that  undoubtedly  renders  its  victims  more  prone  to  invasion  by 
other  pathogenic  bacteria  that  happen  to  be  in  the  environment  at  the  same 
time.  It  is  quite  possible  that,  in  some  cases,  after  a  period  of  association 
with  the  influenza  germ,  some  of  these  secondary  organisms  increase  their 
infectivity  and  acquire  the  power  of  causing  local  outbreaks  unassociated  with 
the  specific  cause  of  the  main  pandemic.  Thus  small  epidemics  are  produced 
within  the  main  pandemic  and  are  unlikely  to  be  difl'erentiated  from  it, 
especially  when  one  considers  the  indefinite  symptomatology  of  a  disease  like 
influenza,  the  diagnosis  of  which  has  often  to  be  made  by  the  process  of  excluding 
other  diseases,  together  with  the  fact  that  influenza  happens  to  be  epidemic  at 
the  time.  These  reasons,  and  the  fact  that  Bacillus  influenzx  can  often  be 
•cultivated  from  the  discharges  of  patients  in  which  bacilli  are  invisible  in 
stained  preparations,  are  sufficient  to  my  mind  to  account  for  most  cases  of  its 
reported  absence.  In  those  infections  which  possess  a  more  definite  sym- 
ptomatology— as  for  example,  gonorrhoea  or  meningitis — we  do  not  deny  to  the 
gonococcus  or  meningococcus  an  ^etiological  significance  in  the  many  cases 
in  which  we   fail  to  find  them.     But  while  I  think  Bacillus  infldienzap  is  the 

1  At  a  meeting  of  the  Section,  held  May  9,  1921. 

-  I  have  heen  requested  by  the  London  Hospital  authorities  to  acknowledge  that  this  paper  is 
largely  based  on  the  essay  which  was  awarded  half  the  Liddle  Prize,  Professor  J.  Macintosh 
taking  the  other  lialf. 
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most  likely  cause  of  the  late  pandemic,  I  admit  it  is  very  far  indeed  from 
being  the  proved  cause. 

Though  I  may  have  demonstrated  the  constant  association  of  Bacillvs 
influenzae  with  those  epidemic  cases  that  came  under  my  own  obsei'vation  and 
explained,  to  my  own  satisfaction,  its  reported  absence  elsewhere,  yet  there  is 
another  fact  that  requires  just  as  much  elucidation — namely,  the  remarkable 
prevalence  of  influenza  bacilli  in  the  nasopharynges  of  healthy  sailors.  Since 
1918  up  to  the  present  year  I  have  swabbed  at  intervals  batches  of  men  who 
exhibited  no  signs  of  influenza,  and  as  far  as  I  knew  had  not  recently  been  in 
contact  with  influenza  patients.  In  all  266  men,  chiefly  venereal  convalescents, 
with  apparently  normal  throats  were  examined.  The  percentage  of  men  in 
each  batch  harbouring  influenza  bacilli  was  roughly  the  same,  about  50  per 
cent.,  and  this  figure  showed  no  obvious  relation  to  influenza  prevalence,  nor 
did  a  previous  history  of  influenza  seem  to  liave  much  influence  on  the 
likelihood  of  a  positive  result  in  individual  cases. 

This  tremendous  prevalence  of  so-called  influenza  bacilli  in  apparently 
healthy  men  requires  as  much  explanation  as  their  reported  absence  in  certain, 
clinical  cases.  At  first  sight  it  would  appear  that  Bacillus  influenzae  cannot 
be  the  cause  of  the  epidemic  ;  because  if  it  is  present  as  a  harmless  saprophyte 
in  the  throats  of  half  the  population,  its  association  with  clinical  influenza 
might  well  be  incidental.  But  whatever  the  cause  of  influenza  may  be,  in  a 
pandemic  of  the  size  we  have  lately  witnessed,  the  germ  is  certain  to  exist  in 
a  host  of  carriers  as  well  as  in  the  epidemic  cases,  and  from  this  point  of  view, 
a  high  carrier-rate  substantiates  rather  than  weakens  any  claim  Bacillus 
influenzae  has  of  being  the  specific  cause  of  the  pandemic.  However,  the  fact 
remains  that  the  majority  of  these  carriers  seem  to  be  harmless,  and  this  at 
first  sight  appears  difficult  of  explanation. 

Now  let  us  consider  what  are  the  characters  usually  employed  to  identify 
the  organism  known  as  Bacillus  influenzae  ?  They  are  its  characteristic 
colonies  on  certain  changed  blood  media,  its  absence  of  growth  on  ordinary 
agar,  absence  of,  or  feeble  growth,  on  blood  smeared  agar  and  its  Gram- negative 
and  morphological  characters.  Suppose,  for  the  sake  of  argument,  we  were 
dependent  on  two  or  tliree  culture  media  only,  and  the  morphology,  for  classi- 
fication of  the  Gram-negative  intestinal  bacilli  ;  under  these  restrictions  we 
should  only  have  two  or  three  varieties,  which  would  include  the  dozens  of 
harmless  and  noxious  species  that  we  know  exist.  For  this  reason  it  is  not 
unlikely  that  the  organism  called  Bacillus  influenzae  is  not  a  single  organism 
but  a  group.  Variations  in  serological  reactions  and  the  morphology  of  different 
strains  are  evidence  in  support  of  this  view.  Though  even  these  detectable 
variations  may  be  considered  hyperspecific,  yet  the  changes  in  bacterial  proto- 
plasm correlated  with  variations  in  infectivity  and  virulence  are  in  many  cases 
still  further  beyond  the  reach  of  laboratory  technique  ;  and  it  is  on  these 
variations  that  epidemics  depend  for  their  magnitude  and  malignancy.  All 
workers  with  vaccines  know  that  while  two  organisms  may  be  identical  from 
the  systematic  botanist's  standpoint,  yet  one  may  prove  to  have  much  bettei' 
antigenic  qualities  than  the  other.  "Without  pressing  the  subject  further  it 
may  well  be  that  the  explanation  of  the  considerable  number  of  influenza 
bacillus  carriers  is,  that  only  certain  varieties  of  Bacillus  infliienzae  can  cause 
symptoms  of  disease. 

Before  proceeding  with  some  other  attempts  to  solve  the  carrier  problem  it 
may  be  advisable  to  consider  virulence  and  infectivity  from  the  biological 
standpoint.     Is  virulence  really  a   useful  asset  to  a  parasite  ?     If  a  parasite 
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prodvices  so  much  toxin  and  destruction  of  function  as  to  immobilize  or  destroy 
its  host  it  is  hmiting  its  own  chance  of  dispersal  or  survival  beyond  that 
single  host.  Very  sick  men  or  corpses  have  little  opportunity  of  spreading 
their  parasites  as  compared  with  those  people  whose  parasites  do  them  no 
injury,  and  permit  them  for  long  periods  of  time  to  wander  about  among  their 
fellows.  Virulence,  once  the  number  of  susceptible  hosts  has  diminished  to  a 
certain  point,  must  be  a  handicap  in  the  struggle  for  existence,  as  the  parasite 
possessing  virulence  shows  an  imperfect  adaptation  to  its  environment,  which 
is  the  biological  hallmark  of  a  successful  species.  A  non-sporing  pathogenic 
bacterium  that  destroys  its  host  commits  suicide.  The  destruction  of  the 
human  race  by  supervirulent  microbes  has  often  been  predicted,  but  these  are 
some  of  the  reasons  why  this  catastrophe  has  not  occurred  long  ago  and  is 
unlikely  to  occur  in  the  future.  Pathogenic  organisms  are  not  the  successes  of 
the  bacterial  world — how  many  more  Bacilli  coli  communes  are  alive  to-day 
.than  typhoid  bacilli? 

Infectivity  is  an  attribute  that  differs  from  virulence,  for  it  is  obvious  the 
more  infectious  a  parasite  is,  that  is  the  greater  the  ease  with  which  it  estab- 
lishes itself  and  breeds  in  fresh  hosts,  other  factors  remaining  the  same,  the  more 
it  will  succeed  as  a  species.  Therefore,  once  an  epidemic  is  started  the  more 
infective  strains  will  tend  to  be  selected  for  survival.  If  this  view  is  correct, 
the  question  at  once  arises  as  to  why  the  whole  population  does  not  become 
infected  ?  In  the  case  of  the  influenza-like  organisms  I  believe  this  does 
happen ;  seeing  that,  in  my  experience,  at  any  instant  of  time  during  the 
last  two  years  a  sample  of  the  population  produced  50  per  cent,  of  carriers,  it 
is  not  improbable  that  if  the  whole  population  could  have  been  repeatedly 
examined,  nearly  100  per  cent,  would  have  been  found  at  one  time  or  another, 
for  longer  or  shorter  periods,  to  harbour  influenza  bacilli. 

To  understand  this  last  point  of  view  we  must  turn  to  the  parasite's  host, 
as  infection  depends  on  the  degree  of  his  susceptibility  as  much  as  on  the 
infectivity  and  mass  of  the  invading  parasite.  A  man  infected  with  an 
organism  reacts  against  it,  and  after  the  usual  struggle  which  may,  or  may 
not,  be  indicated  by  symptoms  of  disease,  either  the  man  or  the  organism  is 
generally  destroyed,  but  a  third  course  is  possible,  and  parasite  and  host  may 
adapt  themselves  to  each  other  and  live  in  harmony,  the  result  being  a 
chronic  carrier.  When  a  man  has  destroyed  or  adapted  himself  to  a  para- 
site, certain  changes  take  place  that  give  him  for  a  longer  or  shorter  time 
various  degrees  of  acquired  immunity.  In  the  non-virulent  strains  of  an 
organism  the  reaction  of  the  host  will  not  be  so  intense,  and  hence  non- 
virulent  organisms  have  a  better  chance  of  complete  adaptation  or  anyhow 
of  surviving  in  their  hosts  for  greater  lengths  of  time.  This  theory,  if  correct, 
would  account  for  the  harmlessness  of  most  carriers.  However,  virulent 
carriers  do  exist,  and,  perchance,  the  mutual  adaptation  that  takes  place  in 
such  cases  is  more  on  the  part  of  the  host.  The  infected  individual  learns  to 
tolerate  the  excretions  and  ferments  of  an  organism  still  pathogenic  to  the 
general  population. 

The  ease  with  which  an  epidemic  can  spread  in  a  population  depends, 
among  other  things,  on  the  degree  of  infectivity  of  the  specific  germ  and  the 
density,  that  is  the  number  per  unit  area,  of  people  susceptible  to  that  degree 
of  infectivity.  The  epidemic  weeds  out  these  susceptible  x'lersons  until  a  point 
is  reached  when  their  density  is  too  small  to  permit  further  dispersal  of  the 
germ.  The  epidemic  in  that  locality  then  dies  out ;  meanwhile  the  wave  of 
infection   passes  on,  and  the  infectivity  of  the  specific   germ  increases,  until 
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later  the  same  type  of  germ,  but  with  an  increased  infectivity,  is  reintroduced 
to  the  localities  that  had  been  previously  visited,  and  a  second  epidemic  wave 
is  formed.  The  victims  of  the  second  outbreak  being  mainly  those  who, 
while  possessing  sufficient  resistance  to  withstand  the  infectivity  of  the 
early  specific  germs,  could  not  resist  the  increased  infectivity  subsequently 
evolved. 

The  explanation  of  the  number  of  harmless  carriers  of  Bacillus  influenzae 
can  now  be  summarized.  An  organism  of  the  required  infectivity  having 
arisen,  an  epidemic  begins,  and  spreads  rapidly  through  a  highly  susceptible 
population,  but  as  the  susceptibility  decreases  the  more  infectious  strains  of 
parasite  are  selected  for  survival,  and  later  the  more  virulent  strains  are 
eliminated  by  natural  selection,  until  finally  the  organism  succeeds  in  adapting 
itself  to  its  environment  by  the  evolution  of  highly  infective  but  innocuous 
strains  which  produce  a  multitude  of  so-called  "  carriers "  of  the  original 
pathogenic  ancestors. 

I  also  believe  that  the  late  cerebro-spinal  meningitis  outbreaks  illustrated 
these  principles.  The  disease  itself,  after  a  preliminary  increase  in  virulence, 
undoubtedly  became  less  virulent  as  time  passed,  and  the  drop  in  mortality 
from  80  per  cent,  to  30  per  cent,  is  more  than  one  can  attribute  to  improved 
antisera.  In  a  paper^  on  cerebro-spinal  fever,  Dr.  Dorgan  reported  that  the 
carrier  rate  in  a  certain  garrison  actually  increased  as  the  number  of 
meningitis  cases  diminished.  An  apparent  paradox,  which  is  simply  explained 
if  it  was  the  case  that  harmless  strains  of  meningococci  were  succeeding  in 
adapting  themselves  to  their  environment,  as  the  virulent  strains  were  being 
eliminated  by  natural  selection. 

It  should  be  noted  that  at  the  commencement  of  epidemics  there  is  often  a 
preliminary  rise  of  virulence,  and  it  is  probable,  seeing  how  virulence  often 
goes  with  great  power  of  multiplication  of  parasites  in  the  host's  tissues, 
infectivity  and  virulence  are  characters  that  often  increase  together.  The 
handicap  of  virulence  is  not  felt  so  long  as  susceptible  hosts  are  sufficiently 
numerous.  Also,  the  increased  mass  of  infection  per  individual  in  severe 
illnesses  may  counteract  to  some  extent  the  immobility  and  partial  isolation 
severe  infections  generally  cause.  The  application  of  biological  first  principles 
may  also  throw  some  light  on  the  origin  of  epidemics.  Personally  I  think 
species  of  bacteria  are  much  more  flexible  than  most  text-books  would  have  us 
believe.  I  may  have  conveyed  the  idea  that  increase  of  infectivity  takes 
place  by  means  of  the  continuous  selection  of  small  variations  in  the  same 
direction  ;  but  modern  botanical  teaching  would  suggest  that  sudden  large 
steps,  that  is  mutations  in  virulence  and  infectivity  are  just  as  likely,  if 
not  more  likely,  to  occur.  One  objection  to  the  survival  of  mutations  of 
asexual  bacteria  is  that  if  only  one  or  two  bacilli  should  acquire  fresh  char- 
acters their  offspring  would  be  swamped  by  the  non- mutated  bacilli.  In 
nature,  however,  it  is  easy  to  imagine  situations  in  which  the  mutation  of  a 
single  bacterium  could  survive.  For  example,  a  cell  in  the  respiratory  tract  is 
invaded  by  a  bacillus  which  mutates  while  isolated  in  that  cell.  Later  the 
owner  of  the  cell  sprays  it,  together  with  the  mutated  offspring  of  the  bacillus 
which  it  contains,  into  the  nasal  passages  of  another  individual.  The  latter  is 
now  infected  with  a  "  new  disease,"  and  may  possibly  become  the  first  case  of 
a  world  pandemic.  Should  the  strain  of  bacillus  arising  as  a  mutation  only 
differ    from    its    non- mutated  ancestors    in    the  characters    of   virulence    or 
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infectivity,  the  "  new  disease  "  it  causes  will  in  other  respects  resemble  the 
"old  one"  it  arose  fro na.  In  this  way,  perhaps,  epidemic  influenza  may  have 
arisen  as  a  mutation  of  sporadic  influenza. 

In  case  these  biological  ideas  seem  out  of  place  when  applied  to  bacteri- 
ology, it  is  well  to  remember  the  latter  science  is  only  a  small  branch  of 
botany.  Again,  a  great  part  of  a  clinical  bacteriologist's  time  is  spent  in 
isolating  pathogenic  organisms  from  the  numerous  harmless  bacteria 
resembling  them.  Consider,  for  instance,  these  different  groups — the  strepto- 
cocci, the  Gram-negative  diplococci,  the  intestinal  bacilli,  and  the  diphtheroids. 
If  we  have  any  faith  in  evolution  we  must  allow  that  each  of  these  groups 
probably  had  a  common  ancestor  in  the  past,  and  from  what  is  known  of  the 
mutation  of  higher  plants,  it  may  be  that  the  origin  of  many  species  of 
bacteria  is  far  more  recent  than  is  usually  presumed. 

There  is  no  time  to  consider  the  claims  of  organisms  other  than  Bacillus 
influenzae  to  be  the  specific  cause  of  the  pandemic.  The  remarks  already 
made  apply  equally  well  whatever  the  true  germ  of  influenza  may  be,  for  it 
is  almost  certain  a  disease  possessing  the  characters  of  epidemic  influenza 
will  be  associated  with  many  carriers-  Here  I  use  the  term  "carrier  "  in  its 
most  literal  sense,  and  include  all  ambulant  and  missed  cases,  the  latter  con- 
sisting of  many  so-called  colds,  chills  and  catarrhs,  as  well  as  the  man  who, 
though  being  really  ill,  forces  himself  to  go  about  his  usual  occupation.  The 
number  of  almost  trivial  cases  of  the  disease  is  an  especial  character  of 
influenza,  and  doctors,  I  think,  are  prone  to  forget  this.  Personally,  when 
the  word  influenza  flashes  into  my  field  of  consciousness,  I  first  visualize 
purple  patients  spitting  blood  and  streptococci ;  the  thousands  of  people  with 
no  more  than  a  degree  or  so  of  temperature  and  a  headache,  keep  well  away 
in  the  background,  yet  it  was  they  who  formed  the  vast  majority  of  the 
epidemic  cases  which  were  not  in  most  instances  seen  by  the  medical  pro- 
fession at  all.  In  Switzerland  it  was  estimated  that  only  one-third  of  the 
epidemic  cases  were  seen  or  notified  by  a  medical  man. 

The  cause  of  the  great  variation  in  individuals  and  also  in  groups  of 
cases  at  different  times  or  in  different  places  is  probably  three-fold.  First, 
variations  of  the  primary  organism  ;  secondly,  variable  susceptibility  of 
individuals  ;  and,  thirdly,  and  probably  most  important,  different  combinations 
of  the  bacterial  flora  causing  the  illness.  This  now  brings  us  to  the  so-called 
secondary  infections. 

In  times  now  passing  it  was  customary  to  try  to  fix  the  blame  for  the 
diffei-ent  combinations  of  body  changes  that  constitute  a  disease  on  a  single 
organ  ;  for  example,  pneumonia  was  a  disease  of  the  lungs.  At  the  present 
time  we  often  merely  substitute  for  the  single  organ  a  single  kind  of  bacteria, 
then  pneumonia  becomes  a  pneumococcal  infection,  when  in  many  more 
instances  than  is  generally  recognized,  pneumonia  and  other  diseases  are  due 
to  a  combination  of  parasites  rather  than  to  any  single  species.  The  most 
familiar  example  of  this  is  "  consumption,"  in  which  the  secondary  invaders, 
when  once  established,  do  a  greater  amount  of  harm  than  the  tubercle 
bacillus  itself.  So  with  influenza,  whatever  the  primary  parasite  may  be,  it 
depresses  the  resistance  of  the  patient  so  that  any  pathogenic  organisms  in 
the  environment  seem  able  to  infect  with  increased  virulence,  the  result  being 
a  complex  disease  in  which  the  secondary  invader  may  play  the  more 
important  part.  I  will  illustrate  a  compound  infection  by  means  of  a  rather 
uncommon  case  from  my  own  experience.  A  man  was  admitted  to  H.M. 
Hospital   Ship   Agarlir  during  the   height  of    the  epidemic;    he  was  suffering 
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from  the  broncho-pneumooia  prevalent  at  the  time.  His  sputum  contained 
Bacillus  influenzx  and  haemolytic  streptococci,  while  a  blood  culture  revealed 
similar  streptococci  and  typhoid  bacilli.  Here  was  a  man  with  three  definite 
infections,  and  possibly  a  fourth,  if  we  consider  his  illness  primarily  due  to 
the  epidemic  and  refuse  to  admit  Bacillus  inflaenzae.  is  the  specific  cause. 

Among  the  secondary  infections  the  streptococci  and  pneumococci  attracted 
most  attention  because  of  their  association  with  the  severe  pulmonary  cases  ; 
but  secondary  invaders  were  just  as  common  in  the  uncomplicated  cases, 
which  are  better  designated  as  cases  without  definite  jDulmonary  symptoms. 
Among  these  latter  cases  the  commonest  organisms  in  my  experience  found 
in  association  with  influenza  bacilli  were  Gram-negative  diplococci  and 
pneumococci.  In  the  early  spring  cases  of  1918  the  predominant  secondary 
organisms  I  found  were  Gram-negative  diplococci,  and  similar  organisms  were 
common  in  a  small  outbreak  this  year  (1921)  at  Portsmouth.  In  the  former 
cases  I  failed  to  demonstrate  Bacillus  influenzx,  a  fact  I  attribute  to  the  use 
of  an  unsatisfactory  culture  medium — namely,  blood  smeared  agar.  In  this 
year's  cases  Bacillus  influenzae  was  recovered  from  fifteen  out  of  sixteen 
influenza  patients,  using  Fildes  pepsinized  blood  media. ^  These  two  groups  of 
cases  were  clinically  very  similar,  as  I  can  vouch  for  personally,  as  I  was  in 
charge  of  their  treatment  as  well  as  of  the  bacteriological  examinations  in  both 
instances. 

There  is  another  point  worthy  of  more  emphasis  than  is  generally  attached 
to  it.  The  pulmonary  complications  of  influenza  are  usually  present  from 
the  onset  of  the  illness,  this  suggesting  that  the  so-called  secondary  infections 
are  not  really  secondary  in  time  but  are  contracted  simultaneously  with  the 
primary  specific  infection.  Such  observations  introduce  the  interesting  possi- 
bility that  influenza  is  always  a  compound  infection  of  Bacillus  influenzae  plus 
some  other  organism,  either  moiety  of  the  combination  increasing  the  virulence 
of  the  other.  Animal  experiments  have  been  published  which  indicate  that 
admixture  of  Bacillus  influenzae  with  small  and  otherwise  innocuous  doses  of 
other  organisms  greatly  increase  the  former's  virulence,  and  vice  versa, 
small  doses  of  Bacillus  influenzae  increase  the  toxicity  of  other  organisms. 

The  inhibition  of  the  normal  blood  cellular  response  to  those  infections 
which  are  usually  accompanied  by  a  leucocytosis  may  be  part  of  the  mechanism 
by  which  the  influenza  virus  lowers  the  resistance  of  its  victims  to  other 
parasites.  In  normal  times  it  is  rare  to  get  white  blood  counts  of  under 
10,000  per  cubic  millimetre  in  lung  conditions  due  to  the  pneumococcus  or 
streptococcus.  Yet  among  thirty-seven  pulmonary  influenza  patients,  whose 
leucocytes  were  counted,  only  eight  had  more  than  10,000  per  cubic  millimetre 
and  in  no  less  than  fifteen  of  these  patients  there  was  a  leucopenia  (white 
count  less  than  5,000  per  cubic  millimetre).  It  is  the  absence  however  of  a 
leucocytosis  in  so  many  cases  with  inflamed  lungs  rather  than  any  marked 
leucopenia,  which  is  the  striking  feature  of  these  leucocyte  counts.  Thus  it 
may  be  that  Bacillus  influenzae  is  unable  to  become  pathogenic  without 
assistance  from  other  micro-organisms.  The  influenza  virus,  by  lowering  the 
resistance  of  the  patient,  permits  other  parasites  to  invade  the  tissues,  and 
perhaps,  in  return  for  this  service  the  secondary  invaders  provide  some  product 
essential  to  tlie  influenza  germ.  In  vitro,  influenza  bacilli  sometimes  form  com- 
pound colonies  on  culture  media  and  they  are  said  to  grow  in  association  with 
staphylococci  on  media  they  are  unable  to  survive  on  alone.     The  compound 
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nature  of  the  infection  in  most  cases  of  influenza  explains  the  pleomorphism  of 
the  disease  among  both  individuals  and  batches  of  patients.  For  example,  so 
marked  is  the  difference  in  the  symptoms  of  pulmonary  cases  infected  with 
pneumococci  or  streptococci  that  one  could  nearly  always  guess  the  infection 
before  any  bacteriological  examination  had  been  made.  At  Scapa  Flow  the 
pneumococcus  was  the  predominant  cause  of  inflamed  lungs  at  the  time 
streptococcus  was  working  its  ravages  in  the  South  of  England,  though 
haemolytic  streptococci  became  more  prevalent  at  Scapa  as  the  autumn  to 
winter  epidemic  proceeded.  Biologists  are  yearly  adding  more  and  more  facts 
bearing  on  the  widespread  importance  and  significance  of  mutualism  and 
symbiosis  in  organic  nature,  and  there  are  undoubtedly  mutual  relations 
between  the  parasites  of  man  and  man  himself,  of  which  we  have  not  as  yet 
more  than  the  haziest  indication. 

I  now  propose  to  refer  to  a  few  ships  of  the  Eoyal  Navy  and  see  how  far 
the  eiDidemic  as  it  affected  them  bears  out  the  principles  I  have  just  enunciated. 
In  the  Grand  Fleet  just  over  10,000  men  were  reported  sick  in  the  spring 
wave  of  the  epidemic  while  in  the  autumn  only  about  5,000  were  attacked  by 
influenza.  At  first  sight  this  looks  like  a  lowering  of  the  infectivity  of  the 
germ  but  I  hope  to  show  the  lesser  incidence  in  the  autumn  was  chiefly  due 
to  an  increased  resistance  of  the  personnel  of  the  fleet  combined  with  improved 
quarantine  regulations.  The  case-mortality  in  the  two  waves  was  respectively 
0'03  per  cent,  and  2'8  per  cent,  which  is  nearly  a  hundredfold  increase  of 
killing  power ;  yet  though  I  may  be  accused  of  straining  a  fact  to  fit  a  theory, 
I  believe  this  increase  was  more  likely  to  be  due  to  prevailing  secondary 
infections  than  to  any  increase  of  virulence  in  the  primary  specific  cause  of 
influenza. 

Turning  to  an  individual  ship  I  will  first  take  H.M.S.  Bevenge.  This  ship 
suffered  from  two  definite  outbreaks  and  her  experience  is  a  model  of  what 
happened  in  many  other  ships.  In  her  the  first  wave  lasted  about  twenty 
days,  207  men — 17  per  cent,  of  the  ship's  complement — were  officially  reported 
as  sick.  The  autumn  wave  lasted  about  the  same  time,  20  per  cent,  of  the 
ship's  company  being  returned  sick-  This  makes  a  total  official  attack-rate 
for  the  two  outbreaks  of  37  per  cent.  Surgeon-Commander  Burniston,  the 
senior  medical  officer  of  the  Bevenge  (whom  I  must  thank  for  giving  me  this 
information)  states  in  his  official  report  that  quite  half  as  many  again  were  ill 
without  going  ofl'  duty,  so  the  official  attack-rate  is  much  below  the  real  attack- 
rate  and  50  per  cent,  is  much  nearer  the  real  number  attacked  in  the 
combined  outbreaks. 

I  will  now  take  two  examples  from  ships  that  escaped  the  first  wave  of  the 
epidemic.  First  H.M.S.  Neivcastle  :  Surgeon-Commander  Page  pubhshed  an 
account  of  this  outbreak  from  which  I  have  taken  these  notes.  During  the 
first  fortnight  of  October,  1918,  51  per  cent,  of  the  ship's  company  of  450  men 
were  attacked  by  an  illness  consisting  of  three  or  four  days  fever,  headache 
and  backache.  Dr.  Page  writes  :  "  There  was  a  complete  absence  of  any 
malignant  symptoms  or  complications."  All  cases  returned  to  duty  within  a 
few  days.  The  examination  of  stained  films  of  sputum  were  said  to  reveal 
'  numerous  Gram-negative  bacilli  resembUng  Pfeiffcr's  bacillus,"  also  Gram- 
negative  cocci  were  noted  in  some  of  the  films.  This  outbreak  started  seven 
days  out  at  sea  and  ran  its  course  far  from  land  in  the  South  Atlantic.  The 
extreme  mildness,  but  high  infectivity,  of  the  illness  is  a  point  worthy  of 
careful   attention. 

The  second  example  of  a  ship  to  be  infected  in  the  autumn  only  is  H.M.S. 
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Africa.  Of  her  complement  of  779  men,  75  per  cent,  were  struck  down  with 
a  serious  illness.  Surgeon-Commander  Alderson  who  kindly  let  me  abstract 
this  information  from  his  official  journal,  tells  me  that,  as  far  as  he  had  time 
to  observe,  many  cases  were  pulmonary  in  type  from  the  onset  and  their 
expectoration  was  blood-stained.  Fifty-one  men  died,  a  9  per  cent,  case- 
mortality  or  nearly  7  per  cent,  of  the  ship's  complement.  Some  samples  of 
sputa  were  sent  ashore  for  examination,  but  apparently  only  stained  films 
were  made,  and  a  "  Gram-positive  diplococcus  "  was  reported  to  be  the 
predominant  organism  seen.  There  was  no  mention  of  influenza-like  bacilli, 
but  tliis  is  no  evidence  of  its  absence  if  cultures  on  suitable  media  were  not 
made  at  the  time  direct  from  the  cases. 

The  above  three  ships  are  type  examples  and  there  were  many  ships  of 
each  type.  The  Revenge  is  the  two-wave  type  generally  seen  in  home  waters. 
The  Neivcastle  is  the  highly  infective  but  very  mild  type,  while  H.M.S.  Africa 
is  the  super-virulent  and  infective  type  of  ship.  The  last  two  were  commoner 
in  foi'eign  waters. 

Eoughly  generalizing,  it  may  be  said  that  in  the  spring  in  an  early  wave 
of  the  epidemic  the  attack-rate  was  25  per  cent.,  with  a  further  25  per  cent, 
when  the  wave  of  the  epidemic  returned  in  the  autumn.  These  two  attack- 
rates  combined  make  50  per  cent,  which,  it  is  most  im^Dortant  to  notice,  is  the 
same  as  the  attack-rate  of  the  ships  which  escaped  the  early  wave  and  only 
got  attacked  when  there  had  been  time  for  an  increase  of  the  specific  organism's 
infectivity.  The  conclusions  I  draw  from  these  morbidity-rates  are  that  a 
ship's  company,  and  possibly  the  population  as  a  whole,  consist  of  a  quarter 
bighly  susceptible  to  influenza  who  succumb,  leaving  three-quarters  unafl'ected  ; 
but  when  the  parasite  has  gained  sufficient  infectivity  in  its  travels  and  returns, 
it  attacks  a  further  but  different  quarter,  the  quarter  originally  attacked  with 
few  exceptions  having  gained  sufficient  immunity  to  resist  a  second  attack 
even  after  the  infectivity  has  increased.  Half  the  population  remains  free 
from  attack  in  both  waves  because  it  possesses  a  natural  immunity  sufficient 
to  resist  the  degree  of  infectivity  the  organism  has  acquired  at  the  time  of  a 
subsequent  invasion.  The  total  morbidity  for  a  locality  is  roughly  the  same 
when  passed  over  by  a  late  wave  of  the  epidemic  whether  or  not  it  has  received 
the  doubtful  benefit  of  recent  earlier  visitations. 

The  main  differences  between  the  Netccastle  and  Africa  outbreaks  are 
that  in  the  former  the  disease  was  mild,  the  mortality  7iil,  and  influenza-like 
bacilli  predominated  in  the  sputa  ;  whereas  in  the  latter  the  illness  was 
severe,  with  9  per  cent,  of  deaths,  and  Gram-positive  cocci  were  in  evidence  in 
the  sputa.  This  difference  is  most  simply  explained  by  supposing  that  in  the 
Neivcastle  epidemic  Bacillus  infiiienzae  was  the  primary  infection,  either  alone, 
or  cornbined  with  a  mild  secondary  bacterium  such  as  Micrococcus  catarrhalis, 
while  in  the  case  of  H.M.S.  Africa  the  primary  agent  was  combined  with  a 
virulent  organism,  which  was  responsible  for  the  great  increase  of  malignancy. 
The  Neivcastle  experience  seems  to  show  there  was,  if  anything,  a  decrease 
in  the  virulence  of  the  influenza  virus  when  unassociated  with  dangerous 
secondary  invaders,  as  the  occurrence  of  240  cases  with  no  complications  at 
all  was  exceptional  in  home  waters,  even  during  the  spring ;  but  though  the 
virulence  in  this  case  showed  no  increase,  the  infectivity  was  double  that  seen 
in  ships  during  the  spring. 

A  point  of  great  importance  in  the  rate  of  spread  of  epidemics  is  the 
amount,  extent,  and  rapidity  of  migration  and  mixing  that  is  taking  place 
among  the  peoples  of  the  world.     At  no  time  in  the  world's  history  was  the 
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value  of  these  facioi-s  so  high  as  during  the  period  of  the  late  pandemic, 
and  it  may  well  be  that  the  rapid  transference  of  strains  of  organisms,  from 
individual  to  individual,  and  from  place  to  place  and  back  again,  gave  both  the 
primary  and  secondary  infections  those  changes  of  environment  necessary 
to  produce  the  alterations  in  the  characters  of  virulence  and  infectivity  that 
undoubtedly  took  place. 

The  outbreak  at  Sierra  Leone  in  West  Africa  may  illustrate  one  way  the 
epidemic  travelled.  H.M.S.  Mantua  left  England  in  August,  1918  ;  two  days 
out  influenza  appeared  on  board.  She  touched  at  Sierra  Leone  on  the  15th 
and  coaled  with  coolie  labour.  She  then  had  had  over  200  cases  of  influenza. 
By  August  25,  that  is  ten  days  later,  the  influenza  epidemic  was  so  bad  ashore 
that  there  was  insufficient  coolie  labour  to  coal  ships  on  their  way  to  England. 
So  H.M.S.  Africa  and  Britannia  lent  parties  of  men  to  help  coal  these  ships. 
In  this  way  it  is  presumed  the  Africa  got  infected.  Anyhow  most  of  the  first 
influenza  patients  were  men  who  had  formed  part  of  the  coaling  parties.  We 
may  suppose  tlie  white  men  in  H.M.S.  Mantua,  or  some  other  ship,  infected 
the  black  coolies,  who  passed  the  infection  back,  via  the  colliers,  to  the  white 
sailors  of  H.M.S  .Africa ;  and  it  is  not  improbable  that  this  passage  through  a 
different  variety  of  man  may  have  increased  the  virulence  of  the  infecting 
germs  and  account  for  the  malignancy  of  the  disease  in  H.M.S.  Africa.  The 
Africa  now  returns  to  England  bearing  a  cargo  of  bacterial  strains  of  increased 
virulence  and  infectivity  for  use  in  the  autumn  wave  of  the  pandemic. 
Besides  migration,  the  rate  of  spread  in  any  area  is  a  function  of  the  density 
of  susceptible  persons  and  the  mass  of  infection,  which  depends  on  the 
number  of  cases  and  carriers,  in  that  area.  The  density  of  susceptible  persons 
in  a  ship  must  be  very  great  as  compared  with  an  assemblage  of  susceptible 
persons  on  shore.  If,  for  example,  we  contrast  the  sleeping  accommodation 
in  a  ship  with  that  of  a  big  institution,  we  find  that  in  the  ship  hammock 
hooks  are  less  than  2  ft.  apart,  whereas  institution  bed  centres  are  rarely  less 
than  8  ft.  apart.  Even  when  head  to  toe  slinging  is  insisted  on  in  a  ship  the 
men's  heads  must  often  be  within  3  ft.  of  each  other.  Now  the  volume  of 
spray  from  a  mouth  at  3  ft.  is  nearly  twenty  times  that  at  8  ft.  Therefore 
how  much  more  readily  will  the  man  sleeping  in  a  battleship's  mess-deck  get 
a  requisite  dose  of  infectious  material  than  the  man  sleeping  in  an  institution 
ashore  ?  Again  w-e  also  hear  of  many  men  in  a  ship  not  ill  enough  to  go  off 
duty,  and,  thus  being  immobilized,  wandering  about  among  their  fellows. 

When  we  consider  these  points,  and  at  the  same  time  realize  that  a 
modern  battleship,  with  its  tiers  of  lumbered  decks,  its  cramped  accommodation, 
and  its  crew  of  often  over  1,000  men,  covers  an  area  of  less  than  one-fiftieth 
of  a  square  mile,  1  do  not  think  it  possible  to  doubt  the  infective  material 
must  become  so  dense  and  diffused  as  to  saturate  the  ship.  That  is  to  say, 
everyone  on  board  receives  a  dose  of  the  specific  agent  sufficient  to  cause 
influenza,  unless  he  happens  to  be  highly  immune  at  that  time  to  the  strain  of 
organism  responsible  for  the  epidemic.  In  a  ship,  the  density  of  susceptible 
persons,  the  mass  of  infection,  and  the  local  migration  are  all  so  great  that 
any  diminution  in  one  or  more  of  these  factors  that  may  be  produced  by  the  use 
of  sprays  and  gargles,  by  early  isolation  of  cases  and  disinfection,  is  scarcely 
likely  to  diminish  the  rate  of  spread  in  a  ship,  once  influenza  has  obtained 
a  footing  on  board.  And  I  think  naval  experience,  where  all  these  preventive 
measures  have  been  vigorously  employed,  justifies  this  pessimism,  as  I  have 
been  unable  to  learn  of  any  definite  cases  in  which  they  did  any  good. 
In  ships  the  outbreaks  lasted  ten  days  to  three  weeks  ;  ashore  the  wave  took 
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about  three  montlis  to  pass  over  a  locality.  The  longer  wave  period  ashore 
was  probably  due  to  the  lesser  density  of  susceptible  persons  and  infective 
sources,  more  time  being  required  for  the  infection  to  hunt  out  all  the 
susceptible  individuals  within  its  reach. 

I  mentioned  above  that  the  attack-rate  for  the  whole  fleet,  as  distinct  from 
single  ships,  in  the  second  wave  was  only  half  that  in  the  first ;  a  fact  probably 
due  to  the  escape  of  whole  ships,  rather  than  diminished  incidence  in  ships 
thoroughly  infected  during  the  autumn.  Improved  quarantine  regulations 
may  have  made  the  transference  of  the  virus  from  ship  to  ship  more  difficult. 
Perhaps  an  immunizing  effect  of  the  earlier  wave  may  have  decreased  the 
susceptibility  of  the  fleet  as  a  whole,  but  the  figures  from  individual  ships 
suggest  that  the  number  of  susceptible  individuals  was  the  same  at  the  time  of 
both  outbreaks. 

Naval  experience  indicates  that  a  previous  attack  of  influenza  confers  some 
immunity.  According  to  Sir  Robert  Hill's  figures,  the  attack-rate  in  the 
autumn  among  those  who  were  victims  of  the  spring  epidemic  was  1'8  per  cent., 
as  against  5'6  per  cent,  of  those  to  escape  the  early  outbreak.  But  these 
figures  also  indicate  how  far  this  immunity  was  from  being  absolute,  even 
after  a  period  as  short  as  six  months. 

It  may  be  of  interest  to  turn  now  to  ships  that  were  infected  this  year  (1921). 
Between  January  17  and  February  15,  H.M.S.  Fisgard  returned  eighty-two 
cases  of  influenza,  which  was  7  per  cent,  of  the  ship's  company.  Between 
January  13  and  February  7,  H.M.S.  Boijal  Sovereign  returned  sixty-one  cases, 
or  6  per  cent,  of  1,050  men.  It  should  be  admitted  that  many  of  these  cases 
were  little  more  than  "  feverish  colds  "  but  were  mixed  up  with  undoubted 
cases  of  clinical  influenza,  and  fifteen  out  of  sixteen  examined  harboured 
Bacillus  influenzae.  These  two  ships  were  among  the  most  heavily  infected  at 
Portsmouth  this  year,  yet  a  7  per  cent,  incidence  was  far  below  the  average 
attack-rate  of  ships  who  had  influenza  outbreaks  in  1918-19.  Those  who 
believe  the  specific  cause  of  this  1921  outbreak  was  the  same  as  that  of  1918 
can  explain  these  figures  as  foUows.  Only  7  per  cent,  got  influenza  because 
the  remaining  93  per  cent,  were  always  immune  to  the  disease  or  had  acquired 
immunity  in  1918.  But  when  we  turn  to  the  7  per  cent,  to  be  attacked  this 
year  it  is  found  that  about  half  of  them  admitted  a  previous  attack  of  influenza 
during  the  last  three  years.  These  may  be  considered  to  be  hypersusceptible 
individuals  on  whom  a  previous  attack  had  conferred  no  lasting  immunity. 
The  other  half,  wlio  gave  no  previous  history  of  influenza,  and  had  come 
unscathed  through  the  1918-19  epidemic,  may  have  succumbed  this  year 
liecause  their  natural  immunity  had  decreased  since  1918,  or  because  they  had 
been  isolated  from  infection  in  1918.  Perhaps  however  the  strain  of  influenza 
of  1921  is  entirely  different  to  the  1918  strains  and  requires  different  specific 
antibodies  to  resist  it.  Personally  I  prefer  the  first  explanation,  and  I  think 
if  we  contrast  the  condition  of  the  world  with  regard  to  influenza  at  the 
beginning  of  1918  and  1921  we  can  roughly  state  it  to  be  something  like  this : 
In  1918  about  50  per  cent,  of  the  population  were  susceptible  to  influenza  and 
50  per  cent,  immune  to  ordinary  doses  of  the  virus.  In  1921  the  population 
consists  of  90  per  cent,  immune  to  ordinary  doses  of  influenza  germs,  5  per 
cent,  of  a  hypersusceptible  class  who  will  get  influenza  whenever  exposed 
to  infection,  and  5  per  cent,  ordinary  susceptible  subjects  who  escaped  previous 
infection. 

I  have  not  considered  the  influence  of  food,  fatigue,  race  or  weather  on  the 
epidemic,  as  the  part  they  played  cannot  have  been  of  great  importance  seeing 
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the  way  in  which  the  epidemic  attacked  without  distinction  rich  and  poor, 
black  and  white,  lazy  and  energetic,  in  all  kinds  of  climates,  weathers,  and 
seasons.  The  more  important  points  these  naval  outbreaks  seem  to  indicate 
better  than  figures  obtainable  ashore  are  that  the  second  wave  of  the  epidemic 
must  be  attributed  to  an  enhanced  infectivity  of  the  parasite,  rather  than  to 
an  increased  immigration  of  susceptible  hosts  into  a  locality,  though  I  believe 
the  latter  theory  is  the  more  popular  view.  The  marked  variation  in  virulence 
is  almost  entirely  a  function  of  the  prevalent  secondary  infections,  a  point  so 
well  brought  out  by  the  contrast  of  the  illness  in  H.M.S.  Neiccastle  and  Africa, 
when  both  these  ships  had  l)een  infected  with  autumn  strains  of  influenza. 
In  the  report  on  influenza  issued  by  the  Ministry  of  Health  there  are  some 
very  interesting  statistics  and  graphs  of  the  incidence  of  influenza  in 
merchantmen.^  The  writers  tentatively  suggest  these  curves  indicate  a  three- 
phase  epidemic  in  ships,  analogous  to  the  three- wave  epidemic  seen  ashore, 
but  running  its  course  in  days  instead  of  months.  But  in  H.M.  ships,  w^here 
the  same  crew  remained  unchanged  all  through  the  whole  epidemic  of  1918-19, 
though  the  period  of  the  waves  was  a  tenth  to  a  sixth  of  the  wave-periods 
ashore,  yet  the  lapse  of  time  between  the  spring  and  autumn  waves  in  ships 
was  if  anything  longer  than  that  usual  ashore.  This  interval  was  twenty-seven 
weeks  in  the  Bevenge  and  twenty  weeks  in  the  Botjal  Sovereign,  as  compared 
with  sixteen  weeks  in  London  ;  I  therefore  think  the  three-phase  outbreaks  in 
the  merchant  ship  graphs  must  have  been  coincidental,  though  there  may 
be  indications  of  a  similar  phenomenon  in  some  of  the  graphs  I  have  of  the 
naval  outbreaks. 

I  have  purposely  left  out  all  consideration  of  the  third  epidemic  wave  in 
the  Navy,  not  because  I  think  it  vitiates  the  conclusions  I  have  come  to  above, 
but  because  I  was  unable  to  obtain  enough  figures  relating  to  it  artd  was  unable 
to  find  any  ship  to  show  three  definite  waves  comparable  to  the  two  waves  as 
typified  above  in  H.M.S.  Bevenge. 

From  the  preventive  medicine  point  of  view  I  think  we  have  learnt  the 
following  lessons  in  the  Navy  :  First,  that  gargles,  sprays,  disinfection,  and 
isolation  can  have  little  effect  in  checking  influenza  in  the  crowded  conditions 
that  exist  in  warships.  But  there  is  evidence  to  show  the  disease  can  be  kept 
from  spreading  from  ship  to  ship  and  from  shore  to  ship  if  really  strict  isolation 
is  enforced.  But  the  quarantine  must  be  absolute.  It  is  altogether  useless  to 
allow  a  favoured  few  to  go  ashore  such  as  certain  officers,  mess-stewards,  post- 
men, and  duty  boat's  crews.  In  the  Eoyal  Navy  it  is  quite  possible  completely 
to  isolate  a  ship ;  boats  from  other  ships  and  shore  establishments  can  bring 
stoi'es  and  mails  alongside,  and  these  can  be  hoisted  in  without  any  contact 
between  the  ship's  crew  and  the  men  in  the  boat.  Only  in  this  way  can  the 
disease  when  it  has  once  broken  out  in  a  ship  be  prevented  from  spreading  to 
the  rest  of  the  fleet  or  even  infecting  a  whole  country.  If  men  are  on  leave  in 
an  epidemic  area,  it  is  better  to  let  them  stop  there  rather  than  to  return  to 
infect  their  ship  and,  perchance,  the  whole  fleet.  As  regards  other  methods  I 
think  Sir  William  Leishman's  figures  for  the  Army  prove  the  value  of  pro- 
phylactic vaccination.  It  probably  diminished  incidence  threefold  and 
mortality  twentyfold.  Even  should  the  vaccine  not  contain  thesi)ecific  antigen 
of  influenza,  it  contains  the  antigens  of  the  lethal  pulmonary  infections  and 
for  this  reason  alone  vaccine  is  worth  using. 

'  Reports  oil  Public  Healtli  mul  McilicMl  Subjects.     No.  A  :  Kt'port  on  the  Pandeiiiic  of  Iiifluciiza, 
19by-l<J  (Ministry  of  Health)  l'J20,  pp.  o7-0."). 
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At  the  first  sign  of  an  epidemic  compulsory  vaccination  should  be  enforced 
and  usually  there  should  be  plenty  of  time.  For  if  we  had  known  in  1918 
what  we  know  now,  we  should  have  had  a  month's  warning  that  it  was  time 
to  vaccinate  the  fleet,  as  the  epidemic  was  well  under  weigh  in  China  and 
America  in  March  and  did  not  appear  in  the  fleet  until  April.  As  in  the  case 
with  most  prophylactic  measures,  vaccination  if  used  at  all,  must  be  thorough. 
Every  soul  in  the  Navy  must  be  vaccinated  and  not  allowed  ashore  until  it  is 
done.  "  Conscientious  objectors,"  protecting  themselves  at  the  expense  of 
society,  should  not  be  allowed  ashore  till  the  epidemic  is  over.  If  vaccination 
were  practised  in  this  way  there  is  hope  it  would  lead  to  such  a  diminution  in 
incidence,  virulence,  and  rate  of  spread,  that  even  if  a  vaccinated  ship  became 
infected,  all  cases  could  be  treated  efficiently  on  board,  without  overtaxing  the 
medical  arangements  or  interfering  with  the  efficiency  of  the  ship  as  a  fighting 
unit :  and  by  this  means  the  only  other  satisfactory  preventive  measure  could 
be  more  easily  enforced,  namely,  absolute  isolation, 

In  conclusion  I  must  ajDologize  if  I  seem  to  have  made  rather  sweeping 
assertions  on  somewhat  flimsy  evidence.  I  can  only  say  that  the  subject  was 
rather  large  to  do  justice  to  in  the  time,  and  that  this  paper  is  condensed  from 
a  much  longer  essay. 

DISCUSSION. 

The  President  (Sir  Robert  Hillj  said  that  he  was  stnick  with  the  similarity  between 
the  epidemic  of  1918-19  and  that  of  1889-90.  Cases  m  both  epidemics  began  in  the  same 
way — a  shaii)  onset,  collapse  for  twenty-four  to  forty-eight  hom-s  and  a  rapid  recovery. 
The  epidemic  of  1889-90  was  followed  in  the  late  autumn  bj'  a  broncho-pneumonia 
which  killed  old  people  and  3'oung  children.  But  in  the  serious  return  wave  of  the 
1918-19  epidemic  boys  and  senior  officers  Imen  in  their  fifties)  seemed  to  escape  better 
than  men  in  their  thirties.  This  was  veiy  noticeable  in  the  crews  of  destroyers,  where 
there  was  considei-able  mortality  amongst  men  in  their  late  twenties  and  thirties.  The 
development  of  severitj'  in  an  influenza  epidemic  had  its  parallel  in  measles.  The 
tirst  cases  of  measles  in  a  school  wei-e  generally  mild,  but  the  outbreak  became  more 
vinilent  untO  30  to  40  per  cent,  might  be  affected. 

Surgeon  Rear-Admiral  P.  W.  Bassett-Smith  said  that  Surgeon-Commander 
Dudley,  in  his  most  interesthig  and  thoughtful  paper,  had  reached  a  high  plane  of 
ietiological  and  epidemiological  speculation.  He  (Admiral  Bassett-Smith)  thought 
there  was  some  doubt  about  the  mutability  of  the  species  mentioned  and  the 
organism  which  was  primarily  the  cause  of  the  disease,  but  there  was  no  doubt  that 
this  primaiy  virus  gave  rise  to  a  condition  in  the  hmgs,  namely,  a  blood-stained 
ftdeniatous  fluid,  which  was  a  most  favourable  medium  for  the  growth  of  such 
pathogenic  organisms  as  the  pneumococci  and  streptcococci  so  frequently  foimd  in 
certain  phases  of  the  epidemic.  "With  regard  to  immunitj- — judging  from  the  figures 
which  he  was  able  to  work  out — there  appeared  to  be  a  certain  amount  of  protection 
confeiTed  on  those  who  had  suffered  in  the  spring  epidemic  against  the  autiunn 
epidemic,  but  much  further  statistical  evidence  was  required  on  this  point.  Pieferring 
to  vaccines,  in  which  he  was  particularly  interested,  he  emphasized  the  importance  of 
early  and  thorough  immunization  of  ships'  companies,  lic,  and  the  fact  that  practically 
all  investigators  in  Australia,  New  Zealand,  France  and  Great  Britain,  recognized  that 
vaccination  at  least  reduced  the  mortahty.  He  quoted  the  followmg  interesting  report 
of  Surgeon-Commander  Sutton,  R.N..  as  an  instance  of  the  prophylactic  value  of  vaccine 
in  the  Royal  Navy  :  "  The  staff  here  consists  of  four  medical  officers.  Two  of  these 
were  taken  ill  on  October  19.  The  other  two  were  both  inoculated  at  once  and,  though 
vei-y  much  ovenvorked  and  exposed  to  infection,  we  both  escaped.  Also  four  of  the 
staff  of  twelve  nm-ses  here  had  been  taken  ill  before  the  inoculations  started.  All  were 
inoculated,  and  there  were  no  more  eases  among  them.     All  the  sick  berth  staff,  consist- 
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ing  of  eight  men,  were  inoculated,  and  they  all  escaped.  This  is  in  itself  a  testimonial 
to  its  great  value.  T\1ien  the  inoculations  were  started  the  epidemic  was  at  its  height. 
The  severest  cases  were  coming  from  small  mine-sweeping  vessels  ;  it  was  quite  common 
for  the  whole  of  the  small  ship's  company  (consisting  of  about  five  men)  of  one  of  these 
vessels  to  be  taken  ill  in  one  day  with  the  influenza,  so  that  a  relief  crew  had  to  be 
sent.  All  the  ship's  companies  of  these  vessels,  consisting  of  over  138  men,  were  done 
at  once.  The  influenza  at  once  stopped  in  these  ships,  and  onlj^  two  cases  of  a  mild 
nature  occurred  among  them. 

Results. 

Xuiuber  Cases 

luocxilated  ...  ...         1,368        ...  ...  2'8  per  cent. 

Xot  inoculated     ...  ...        2,801         ...  ...  13'4  per  cent." 

Dr.  Beexard  Myers  said  that  the  influenza  epidemics  had  affected  the  members 
of  the  New  Zealand  Expeditionary  Force  fairly  severely.  A  certain  number  had 
suffered  from  the  "  heliotrope  variety  "  with  practically  uniformly  fatal  results.  On  one 
transport  with  1,150  officers  and  other  ranks  which  had  arrived  in  England  early  in 
1918,  influenza  had  been  evidently  contracted  at  Freetown  and  about  900  cases  with 
eightj'-three  deaths  had  resulted.  It  appeared  that  the  commander  of  one  of  the 
British  warships  there  had  called  a  conference  on  board  his  ship  of  all  captains  of 
transports.  On  shore  influenza  was  apparently  taking  distinct  toll  of  the  natives  and 
there  had  been  a  certain  number  of  severe  cases  Avith  deaths  on  the  warship.  The 
captain  of  the  New  Zealand  Expeditionary  Force  transport  sat  next  to  the  captain  of 
the  warship.  The  former  did  not  suffer  from  influenza  subsequently  although  he  felt 
rather  "  off  colour  "  for  the  few  days  following.  There  had  been  absolutely  no  contact 
between  shore  and  transport  although  some  provisions  were  apparently  delivered  to  the 
ship's  side.  Influenza  had  begun  when  the  ship  was  about  four  days  out  and 
increased  quickly  in  violence  until  practically  all  of  the  soldiers  were  more  or  less 
affected.  The  symptoms  were  overwhelming,  and  in  fatal  cases  the  victims  lived 
only  two  to  three  days  after  the  appearance  of  actual  symptoms.  In  1917  a  mixed 
catarrhal  vaccine  had  been  first  made  for  them  by  Dr.  Eyre  and  Dr.  Lowe.  It 
contained  Bacillus  influenzae,  pneumobacillus,  pneumococcus,  catarrhalis,  and  Strepto- 
coccus hwynolyticus.  Two  inoculations  had  been  made  at  ten  days'  interval.  There 
was  no  question  of  the  distinct  utility  of  this  vaccine.  They  had  arranged  for  prac- 
tically our  entire  forces  in  France,  Egypt,  and  the  United  Kingdom  to  be  inoculated. 
It  had  cei'tainly  helped  to  decrease  the  case  incidence  and  mortality.  Everj'  man. 
before  embarking  on  a  transport,  had  been  inoculated,  and  upon  proceeding  on  board 
ship  had  been  passed  through  the  inhalation  chamber  (zinc  sulphate).  An  endeavour 
had  been  made  to  arrange  hammocks  so  that  spray  infection  would  be  minimized. 
Plenty  of  fresh  air  had  been  provided  and  men  encouraged  to  report  sick  at  once, 
when  immediate  isolation  and  disinfection  were  carried  out.  By  the  above-mentioned 
means  influenza  almost  disappeared  from  the  New  Zealand  Expeditionary  Force 
transports. 

Squadron  Leader  H.  E.  Whittingh.\m,  R.A.F.,  M.S.,  said  that  Surgeon-Commander 
Dudley's  paper  had  presented  the  Section  with  a  full  and  yet  concise  account  of  the 
recent  influenza  epidemic  as  it  had  occurred  in  the  Royal  Navy.  The  published  reports 
of  work  done  in  influenza  in  the  Army  and  Royal  Air  Force  all  bore  testimony  to  one 
outstanding  fact,  namely,  that  various  competent  observei's,  working  in  different  places 
often  with  different  technique,  obtained  very  similar  results.  In  some  waves  of  the 
epidemic  the  number  of  cases  from  which  the  Bacillus  influenzx  was  isolated  had  been 
small,  in  others  large.  And  not  only  that,  but  the  predominant,  so-called  '"  secondary 
infecting  "  organisms  in  each  epidemic  had  been  found  to  be  the  same  by  most  workers. 
Moreover,  workers  using  one  and  the  same  media  throughout  the  varioi;s  epidemics 
had  obtained  a  very  different  number  of  positive  influenza  cultures  according  to  the 
epidemic  investigated.  This  would  point  to  the  fact  that  the  high  percentage  of 
Bacillus  influenzx  "  carriers  "  now  to  be  found  could  not  be  entirely  accounted  for  by 
the  improvement  in  technique,  as  Surgeon-Commander  Dudley  had  put  it.  The  high 
percentage  of  BaciUitH  iiifluciizir  "carriers"  rendered  it  very  difficult  to  diagnose 
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bacteriologically  a  case  of  influenza,  even  with  faii-ly  t>-pical  clinical  signs.  Some  help 
might  be  obtained  from  the  blood  picture.  In  the  Eoyal  Aii-  Force  extensive  blood 
pictm'es  had  been  made  during  the  various  epidemics.  From  these,  three  distinct 
tvpes  of  blood  pictures  had  been  elucidated  :  Tijpe  I,  influenza  uncomplicated ; 
fi/pe  II.  pneumonic  fomi  of  influenza  ;  Type  III,  lethargic  form  of  influenza.  In 
Type  I  there  was  a  leucopenia  accompanied  by  a  relative  Ijiiiphoc-ytosis.  On  the 
third  to  fifth  day  of  disease  a  moderate  degree  of  leucocytosis  set  in  with  a  relative 
neutrophilia.  This  was  the  blood  picture  seen  in  simple  Bacillus  influenzse  mfection. 
lype  II  presented  a  distinct  leucocytosis  fi-om  the  onset  with  a  relative  neutrophilia. 
This  was  well  seen  in  so-called  "  secondarj^  infections  " — i.e.,  cases  where  the  Bacillus 
infiuenzx  was  not  the  predominant  oi'ganism.  Tj-pe  III  showed  an  initial  leucopenia 
which  daily  became  more  pronounced  until  death  occm-red.  usually  in  three  to  five 
davs.  Here  there  was  apparently  a  failm-e  of  the  defensive  powers  of  the  body. 
Generallj-  speaking,  a  leucoc>-tosis  was  a  good  sign,  a  persistent  leucopenia  a  serious 
sign.  Hence  the  advisability*  of  giving  vaccine  treatment  to  try  to  produce  a  leucocytic 
reaction.  Incomplete  recoveries  and  the  oncommg  of  a  relapse  could  often  be  diagnosed 
from  the  blood  picture,  even  when  the  clinical  signs  were  slight  or  absent.  The  muta- 
bility of  the  influenza  bacillus  had  been  discussed  at  some  length,  but  little  had  been 
attributed  to  the  atmospheric  conditions  in  bringing  about  these  changes.  That  they 
had  an  effect  was  suggested  by  the  occuiTcnce  in  spring  epidemics  of  lar;^-ngitis  and 
phar^^lgitis,  in  summer  of  diarrhoea  and  other  intestinal  sjinptoms,  and  accompanying 
the  humidity  of  autimm  pneumonic  symptoms.  Their  knowledge  of  the  action  of  the 
endocrine  glands  in  microbic  infections  was  in  its  infancy.  Such  action  might  account 
for  the  1918  epidemic  chiefly  affecting  young  adults.  It  was  known  that  adrenalin 
given  before  the  administration  of  certain  vaccines,  sera,  and  other  organic  compounds 
prevented  the  occuiTence  of  rigors  and  other  imtoward  symptoms. 
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into  right  axilla,  Clin.  61 
Birth,   cleft-palates  at,    prosthetic   treatment   of, 

Odont.  61 
Birth-fracture,  (spoon-shaped),   of  right   frontal 
bone,  treated  by  elevation,  Obst.  188 
pais}',   late  case  of  (P.   Maynard  Heath).  Orth. 
53 
Bjerrum's  screen,  use  of,  Ophth.  46,  47,  48 
Black,    E. — Discussion     on     large     mononuclear 
leucocyte  count  in  diagnosis  of  malaria, 
Trop.  68 
Blacker,    G.    P.  —Discussion   on   X-rays  in  treat- 
ment   of    uterine     fibroid     and     chronic 
metritis,  Obst.  297 
Bladder,   fistula   of,  congenital,  classification   of; 
Urol.  61 
growths  of,  Urol.  3 
stone  in,  Urol.  4 
Bland-Sutton,  Sir  J. — Condemnation  of  pessaries 

(quoted),  Obst.  204 
Blane,    Sir    G. — "Comparative     health     of     the 

British  Navy,"  quoted,  Epid.  40 
Blindness,  hysterical,  of  four  years'  duration  cured 
bv     psychotherapy    (A.    F.     Hurst     and 
R.  T.  F.  D.  Roberts),  Clin.  30 
Blisters,  in  ocular  palsies,  Neur.  &  Ophth.  16 
Blood  as  source  of  supply  of  large  mononuclears, 
TroiJ.  60 
cell     findings,     associated     clinical     conditions 
present  and  jjroportion  in  which  parasites 
were  found  in  pensioners  who  contracted 
malaria  in  late  war,  Trop.  48-51 
circulation   of   salvarsan   in,    in   colloidal   form 

only,  Therap.  11 
condition   of,    in    case    of    erythrodermia    with 

lymphocytosis,  Derm.  90 
counts  in   case   of   chronic   myeloid  leuk8em.ia, 
Clin.  16,  17,  18 
cirrhosis  of  liver  with  splenomegaly,  Child.  98 
enlarged  spleen,  for  diagnosis,  Clin.  81 
severe  anaemia,  Child.  1 
of   Europeans   living   in   tropics   in   relation  to 

malaria.  Trop.  47 
examination    by   Arneth    count    in    pulmonary 

tuberculosis,  Occ.  Lect.  21 
leucocytes  in,  in  filariasis,  Troi).  8 
pictures  in  diagnosis  of  influenza,  War  50 
system,    changes    in,    after     gamma-radiation, 

Path.  4 
transfusion  in  ante-   and  post-partum   hsemor- 
rhage,  value  of,  Obst.  11 
with  late  replacement,  in  treatment  of  acute 
inversion    of    uterus   (J.    Barris    and    M. 
Donaldson),  Obst.  207 
Blood-pressure,  effects  of   oral  administration  of 
pituitary  extract  in,  Therap.  18 
in  eclampsia,  reduction  of,  cases,  Obst.  241-243 
necessity  for  (C.  A.  F.  Hingston),  Obst.  240 
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Blood-pressure  lowered  by  mud  baths,  Bain.  1,  3 

of  flying  officers,  measurement  of,  War  12,  13 
Blood-vessels    anastomosing  plexus  of,  aneurysm 
Communicating  with,  excision  of  (W.  G. 
Spencer),  Surg.  6 
gunshot  injury  of.  unusual  cases  of,  discussion 

on,  Surg.  1-8 
intra-ocular,    of   ox  (Priestly  Smith)  (abstract), 

OijUtli.  7 
maternal,  effect  of  toxaemia   of   pregnancy   on, 

Ohst.  261 
renal,  abuormal,  kinking  ureter,  causing  hydro- 
nephrosis (R.  P.  Rowlands),  Clin.  G 
uterine,  pathology  of,  in  utero-placeatal  haemor- 
rhage, Ohst.  157 
Board  of  Trade,  hygienic  requirements  on  board 

ship,  Epid.  33 
Boeck's  sarcoid,  case  of  (J.  L.  Bunch),  Derm.  59 
Bombay,  research  laboratories  of  tropical  medicine 

at,  organization  of,  Trop.  29 
Bone,  diseases  of,  obscure,  question  of  congenital 
syphilis  as  cause  of,  discussed,  Child.  47 
marrow,  effects  of  gamma  radiation  on,  Path.  8 
of   cadaver   and    spleen    in    life,    Leisliinania 
Donovani    in     cultures     recovered     from 
(J.  G.  Thomson  and  J.  A.  Sinton),  Trop.  21 
necrosed,  surrounding  root  of  unerupted  canine, 

Odont.  10 
scar-tissue  in,  points  in  clinical  diagnosis,  Surg. 
139 
Bone-graft,  autogenous,  free,  repair  of  fractured 
mandible    by,  technique  and  results,   de- 
monstration of  cases  and  radiographs  (G. 
Chubb),  Surg.  81-83 
Bone-grafting,  discussion  on,  Orth.  191-193 

in  case  of  flail  shoulder  (M.  Pitzmaurice-Kelly), 
Crth.  192 
Bone-grafts,  disunion  of  both  ends  of  (D.  McCrae 
Aitkeu),  Orth.  192 
fixation  by  intramedullary  pegging,  Orth.  193 

by  plaster  of  Paris,  Orih.  192,  193 
fracture  of  (C.  Max  Page),  Orth.  192 
late  results  of  (P.  P.  Cole),  Odont.  47 
Bones,  brittle,    in   voung   man   aged   20,    case  of 
(P.  B.  Eoth),  Orth.  19 
changes  in,  in  senescence.  Bain.  7,  10 
deformities  of,  in  case  of  renal  dwarfism,  Child. 

90 
long,    deformities    of,    skeleton   of  adult   dwarf 

presenting,  Orth.  29 
manifestations  of  congenital  syphilis  in.  Child. 
51,  52 
Bonney,    V. — Transperitoneal     nephropexy     (ab- 
stract), Urol.  19 
Boric    acid    lotion,    application   in  pruritus    ani, 

Proct.  179 
Bost   and    Neve. — Surgical  treatment    for   direct 

access  to  heart  (quoted),  Surg.  184 
Bourne,    A.    W. — Acute   puerperal    salpingo-peri- 
tonitis,  Obst.  807 
discussion    on    reduction    of   blood   pressure    in 
eclampsia,  Obst.  244 
Bowen.  —  Pre-cancerous      dermatosis      (quoted), 

Derm.  5 
Boyle,   H.    E.   G. — Discussion   on   anaesthetics  in 
plastic  surgery  of  face  and  jaws,  Ancesth. 
25 
on  new  general  anaesthetic  (ethanesal),  Ancesth. 
46 


Brachial    plexus,   operation    on,   case   of   (B.    S. 

Simmonds),  Clin.  81 
Bradford,   infantile   mortality  in,  effects  of  con- 
genital syphilis  on.  Child.  62,  85 
Brain,  changes  in,  in  senescence,  Bain.  7,  9 

cortex,  from  case  of  malarial  myoclonic  encepha- 
lom.yelitis,  discovery  of  haematozoa  in. 
Near.  53 
histological  examination,  in  case  of  myoclonic 
encephalomyelitis  of  malarial  origin, 
Neur.  b-2 
injury  to,  psychoses  due  to,  differential  diagnosis 

from  moral  imbecilit}-,  Psych.  21 
lesion    of,  due   to   gunshot   wound,  with   slight 
disturbance  of   function  of  speech,  Neur. 
31,  38 
new  growths  of,  injury  in  relation  to,  Neur.  25 
parietal   region   of    (left),    echinococcal   cyst   of 

(P.  Sargent),  Neur.  47 
third  ventricle  of,  colloid   ball-like  tumour   in, 
immediately  over  infundibulum  (J.  S.  R. 
Russell),  Neur.  50 
Brain-stem,  disease  of,  producing  disturbance  of 
conjugate   movements   of  eyes,    Neur.    & 
OpJitJi.  1 
Brain-substance,  destruction  of,  affecting  speech, 

^eur.  29 
Breast,  adenoma  of,  pure  (specimen),  Surg.  39 
adeno-sarcoma     of,    spindle-celled     (specimen), 

Surg.  38 
cancer  and  papillomata  of,  cysts  and   ducts  in 
relation    to,    demonstration    of    (Sir    G. 
Lenthal  Cheatle),  Suig.  46-50 
cancer  in,  extensive,  without  clinical  indications, 
Suig.  49,  50 
mode  of  spread  described,  Surg.  46-50,  51,  52 
pathology,    elucidation    by   giant    microtome 

method,  Surg.  50,  51 
question   of   parasitic   or  lifeless   irritant   in, 

origin  of,  Surg.  51,  52 
radio-therapy  in,  dosage  required,  Electr.  20, 
21 
carcinoma    and    fibro-adenoma    of    (specimen), 

Surg,  40 
carcinoma  of,  diffuse,   intermingled  with  func- 
tionating gland  (specimen),  Surg.  38 
nretastasis  in  vertebrte  (specimen),  Stirg.  37 
"  Paget's  eczema  "  (specimen),  Surg.  38 
squamous  (sijecimeia),  Surg.  40 
very  early  (specimen),  Surg.  38 
with   extensive   metastasis   (specimen),    Surg. 

39 
of  nipple,   columnar-celled  (specimen),   Surg. 
39 
containing  benign  papillomata,   papillomata  of 
doubtful   benignity,  and  those   definitely 
cancerous,  Surg.  48 
one  large  duct  cancer,  with  purely  columnar 
epithelium,  Surg.  47 
cystic,  adeno-fibroma  of  (specimen),  Surg.  37 
duct,  cystic,  containing   one  benign  papilloma, 
Surg.  47 
cancer  originating  in,  Surg.  51 
duct  papilloma  of  (specimen),  Surg.  35 
multiple  (specimen),  Surg.  38 
and  cai'ciuoma  of  (specimen),  Surg.  40 
ducts,  convolutions  in,  causes,  Surg.  51 

some  tumours  in  connection  with  (specimens), 
Surg.  41 
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Breast,  endothelioma  of  (specimen),  Surg.  39 
fibro-adenoma  and  carcinoma  in  same  (specimen), 
Surg.  3i 
of,    undergoing     carcinomatous    degeneration 
(specimen),  Surg.  33 
fibroma    of,    lobulated,    intracystic    (specimen) 

Stirg.  39 
gumma  of  (specimen),  Surg.  48 
hypertrophy    of,    diffuse,    case    (L.    McGavin), 

Clin.  21 
male,  adeno-carcinoma  of  (specimen)  Siug.  35 

tumours  of  (specimens),  Surg.  43 
malignant  tumours  of  (specimens),  Surg.  42 
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(specimens),  Surg.  41 
Paget's  disease  of  (specimen),  Stirg.  84 
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sarcoma  of,  round-celled  (specimen),  Surg.  35 
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squamous  epithelial  tumour  of  (specimen),  Surg. 

40 
swellings  of,  ill-defined  nomenclature,  Surg.  50 
tumours  of,   rare  and  interesting  specimens  of, 

exhibition  of,  Surg.  33-46 
with  primary  cancer  in  ducts,  Swg.  48,  49 
Bride,  J.  W. — Discussion  on  rupture  of  Csesarean 

section  scar,  Obsf.  148 
Brigga,    Henry. — Discussion    on    acute   puerperal 
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vaginal  hysterectomy,  Obst.  281 
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spoon-shaped   depressed   birth-fracture   of   right 
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188 
the  female  pelvic  floor  (abstract),  Obst.  197-206 
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extremely  rare  in,  Occ.  Led.  11 
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puerperal  salpingo-peritonitis,  Obst.  309 
Broca,  views  on  localization  of  speech,  Neur.  6 
Brodie's     abscesses     in     scapula,    multiple,    case 

(W.  H.  Ogilvie),  Clin.  78 
Bronchus,    left,    new    growth     in,    case    (Sir    J. 

Dundas-Orant),  Laryng.  40 
Broomell,  calcification  of  deciduous  teeth  (quoted), 

Odont.  30 
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Bullet,    retention    of,    for    15   years,   in   gunshot 
wound  of  ear  (H.  A.  Kisch),  Obst.  25 
wound  of   second  portion  of  subclavian  artery, 
with   extravasation   of  blood  into  area  of 
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(J.  M.  H.  MacLeod),  Derm.  17 
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Caesarean  section,  scar  of,  anatomy,  Obst.  34-37 
pathology,  Obst.  31-51 
rupture  of,  abstracts  of  cases,  Obst.  58-76 
accidental  factors  in  causation  of,  Obst.  34,  47 
bibliography  and  references,  Obst.  57,  58 
cases     with     absence     of     or     very    slight 

symptoms,  Obst.  49 
effect  of  sepsis  on  healing  of  uterine  wound. 

Obst.  43 
extent,  Obst.  34 

five  cases,  details  of  (E.  Holland),  Obst.  23-30 
frequency  of,  Ohst.  50,  54 
influence  of  implantation  of  placenta  over 

scar,  Obst.  42 
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section  and  rupture,  Obst.  33,  43 
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during  labour,  Obst.  49 
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soundness  of,   how  to  secure,  Obst.  130,  132, 
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vaginal,  scars  resulting  from,  Obst.  41 
Calcification   of   deciduous   teeth,    date    of   com- 
mencement, Odont.  30 
Calcium,  effect  on  heart-beat.  Bain.  22 
Calcali,    uric    acid,    connexion    with    leukaemia, 

Clin.  19 
Calculas,    renal,    in     child,    diagnosis     of,     case 
(H.  Thursfield),  Child.  95,  96 
vesical,  Urol.  4 
Calcutta,  research  laboratories  of  tropical  medicine 

at,  organization  of,  Trop.  29 
Calf,     right,     mvcotic     aneurysm     of,    case    (Y. 

Wilkinson),  Clin.  62 
Cameron,    A.   P. — Discussion    on    smallpox    out- 
break in  Glasgow,  1920,  Epid.  63 
Cameron,    H.    C. — Discussion   on   case   of    osteo- 
genesis imperfecta,  Child.  22 
discussion  on  case  of  severe  anaemia.  Child.  3 
of  transposition  of  viscera  with   congenital 

heart  disease.  Child.  7 
of  oxj'cephaly  and  acrocephaly.  Child.  34 
Campbell,    Helen. — Effects  of  congenital   syphilis 
on     infantile      mortality     in     Bradford 
(quoted).  Child.  62,  85 
Campbell,  J.  M.  H. — Discussion  on  treatment  of 

Graves'  disease,  Clin.,  Med.  &  Snir/.  38 
Cancer  and  papillomata  of  breast,  cysts  and  ducts 
in  relation  to,   demonstration  of  (Sir  G. 
Lenthal  Cheatle)  Surg.  46-50 
cases  of,  difficulties  of  anesthetist  in  regard  to. 

Ancesth.  32,  33 
extensive,  in  breast,  without  clinical  indications, 

Surg.  49,  50 
in  breast,  mode  of  spread  described,  Surg.  46-50, 
51,  52 


Cancer   of  cervix,  extensive,  removal   by  vaginal 
hysterectomy  with  cautery,  and  ligaments 
cauterized  (H.  R.  Spencer),  Obst.  280 
of    rectum,    three-stage    abdomino-perineal   ex- 
cision for  (H.    G.  Anderson),  Prod.   162, 
163 
originating  in  duct  cysts  of  breast.  Surg.  51 
primary,  in  ducts,  breasts  with,  Surg.  48,  49 
radio-therapy  of,  full  dosage  required  in,  Electr. 

19,  20" 
see  also  Carcinoma 
Cancer-cells,    destruction   of.    unit    skin   dose   of 
X-rays  required  in,  Electr.  19 
invading     healthy     structures,      X-ray     dosage 

required  for,  Electr.  23,  24 
see  also  Carcino)na 
Cancer   Hospital,  specimens  from,  of  tumours  of 

breast,  Surg.  44 
Canfield  operation,  case  of  chronic  suppuration  of 
antrum   of   Highmore   treated  by  (Sir  J. 
Dundas-Grant),  Laryng.  41,  42 
Canine,  lower,  two- rooted,  Odont.  22 

upper,  erupting  on  labial  sides  of  first  premolar  ;^ 
deciduous  canine  in  place,  Odont.  8 
left,  non-erupted,  extraction  of,  Odont.  6,  7 
unerupted,  with  markings  on  enamel,  Odont.  8 
with  root  surrounded  bv  necrosed  bone,  Odont. 
10 
Capillaries,  function  of,  Electr.  37 

role  of,  in  causation  of  secondary  shock,  Electr^ 

37 
stagnation  of  large  mononuclear  leucocytes  in, 

Trop.  60 
structure  of,  Electr.  37 
Carbonic  acid  baths,  effect  of.  Bain.  2 
Carcinoma     and     duct      papilloma      of      breast 
(specimen),  Surg.  40 
and  fibro-adenoma  of  breast  (specimens),  Surg. 

34,  40 
basal  cell   (?),   case   (H.  MacGormac  for  R.    C. 

Harkness  and  R.  D.  Passey),  Derm.  72 
cutis   and  pre-cancerous   hyperkeratosis   (J.    H. 
Sequeira),  Derm.  4 
in   anthracene   workers    (W.    J.    O'Donovan), 
Derm.  73 
en  cuirasse,   treated   by  X-rays,  case  of  (H.  T. 

Gray  and  R.  Morton),  Clin.  25 
found  post-mortem  at  seat  of  pharyngeal  pouch, 

Laryng.  45 
melanotic,    of   back   with   glandular  metastasis 

followed  by  hsematuria,  TJrol.  39 
of   breast,   diffuse,  intermingled  with   function- 
ating gland  (specimen),  Surg   38 
metastasis  in  vertebrje  (specimen),  Surg.  37 
"  Paget's  eczema"  (specimen),  Surg.  38 
squamous  (specimen),  Surg.  40 
very  early  (specimen),  Surg.  38 
with  extensive  metastasis  (specimen)  Surg.  39 
of  larynx,  diagnosis  of,  difficulty  in,  case  illus- 
trating (S.  Hastings).  Laryng.  8 
of  nipple,  columnar-celled  (specimen),  Surg.  39 
of  stomach,  partial  gastrectomy  for  (R.  P.  Row- 
lands), Cli>i.  9 
of  ureter,  secondary  to  carcinoma  of  congenital 
hydronephrotic  kidney,  case  of  (F.  Kidd)- 
Urol.  40 
of   uterus,  inoperable,  treated   by  cold   cautery 
method    of    Percy,    series   of    forty-three 
cases  (P.  P.  Cole),  Obst.  266-278 
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Carcinomaof  uterusoriginatingin  an  adenomyoma, 
case  (H.  K  Andrews).  Obst.  321-323 
report  of  Pathology  Committee,  Obst.  324 
see  also  Cancer 
Cardiac    insufficiency,  use   of   barium-containing 
waters,  contra-indicated  in  cases  of,  Bain. 
23 
massage,  see  Massage,  cardiac 
syncope,  primary,  cardiac  massage  in,  Surg.  186 
Cardlo-vascular  changes  in  senescence,  Bain.  6,  8 
conditions  benefited  by  dental  treatment,  Odont. 

51 
system,  effects  of  ethanesal  on,  Ancssth.  41 
Cargo,    discharge  of,  disturbance   of    rats   by,  on 

board  ship,  Ejnd.  69 
Carnwath,    T.— Discussion    on    epidemiology    of 

measles,  Epid.  83 
Carpal  bones,  injury  to,  cases  of  (C.  ila^x  Page). 
Clin.  38 
injury  to,  operation  for,  method  of  approach, 
Clin.  42 
Carrel's  tubes,  use  of,  in  puerperium,  0/^.s^  208 
Carriers,  insect,  of  infectious  disease,  Epid.  18, 19 

of  Bacillus  influenza.  War  38,  40,  41,  49 
Carter,  H.  R. — Discussion  on  diagnosis  and  treat- 
ment of  congenital  syphilis.  Child.  85 
Cassidy,  M. — Case  of  (?)  neoplasm  of  lung,  Clin.  43 

post-mortem  findings,  Clin.  73 
Castellani,A.,C.M.G.— Case  of  Delhi  boil.  Derm.  1 
discussion  on  large  mononuclear  leucocyte  count 
in  diagnosis  of  malaria,  Trap.  68 
Cat,  rabies  in,  symptoms,  Occ.  Led.  5 
Cataract,  complicating  late  infection  after  sclero- 
stomy, Ophth,  56 
Cataracts   in   Mongolian   idiot   (H.   R.   Jeremv), 

Child.  11 
Catgut,  as  suture  material  after  Csesarean  section, 

Obst.  32,  38,  46,  56,  140 
-Cattle,  herds  of,  eradication  of  tuberculosis  from, 
Occ.  Led.  22,  24 
tuberculosis    in,   age    incidence   and    mortality 
statistics,  Occ.  Led.  12 
Cautery,  vaginal    hysterectomy  with,    and    liga- 
ments   cauterized,  in    case    of    extensive 
cancer  of  cervix  (H.  R.  Spencer),  06s/.  280 
see  also  Cold  cautery  method  of  Percy 
Cautley,    E. —  Discussion   on  case  of   (Esophageal 
obstruction.  Child.  23 
discussion  on  osteogenesis  imperfecta.  Child.  22 
Cavallaro. — Dental  stigmata  of  syphilis  (quoted), 

Odont.  31 
Cavernous  sinus,  anatomy  of,  points  in,  Otol.  19 
thrombosis,  death  from  septic  leptomeningitis, 
Otol.  21,  22 
extreme  fatality  of,  Otol.  22 
infection  from,  in  front  compared  with  infec- 
tion from  behind,  Otol.  22 
notes  of  four  cases  (T.  R.  Rodger),  Otol.  19 
preventive  and  conservative  treatment,  Otol.  22 
(references),  Otol.  23 
spontaneous  recover}-  from,  Otol.  22 
Cellulitis  of  broad  ligament,  secondary  to   acute 
puerperal  salpingo-peritonitis,  Obst.  309 
orbital  (J.  V.  O'Mallev),  Larymj.  56 
Cephaeline,  action  on  Entama-ba  histolytica  tested 

experimentally,   Tlierap.  12,  13 
Cerebello-pontine  region,  radiogram  of,  in  case  of 
suspected  auditory  nerve  tumour  (Sir  C. 
Ballance),  Otol.  18 


.    Cerebellum,  disease  of,  unwillingness  of  patient  to 
perform  conjugate  deviation  of   eyes   in, 
Xeur.  &  Ophth.  10 
Cerebral  process,  effects  of  ethanesal  on,  Anctsth. 

41,  42 
Cerebro-spinal     fever,    see    Meningitis,    cerebro- 
spinal 
fluid,   normal,   relation  of    choroid   gland    to. 
Psych.  27 
pituitrin-like   body  in  (abstract)  (W.  E.  Dixon 
and  D.  Cow),  Therap.  6 
Chalmers,  A.  K.     Functions  of  isolation  hospitals 
in  a  general  scheme  of  hospital  provision, 
Epid.  1 
Chalmers  Library  of  Tropical  Medicine,  bequest 

to  Society  of,  Trop.  28 
'•Chance"  daylight  glass  for  use  in  scotometrv, 

Ophth.  45 
Chaplin,    A.— Certain    methods     for     preserving 
health  of  seamen  on  board  ship,  Epid. 
23  37 
Charcot's  disease  of  spine  (R.  G.  Elmslie),  Surg. 

56 
Charcot-Leyden  crystals,  diagnostic   significance 
of,  Trop.  38,  39-41 
references  to,  by  various  workers,  Trop.  38,  39 
Charing  Cross  Hospital  ^luseum,  specimens  from, 

of  tumours  of  breast,  Surg.  35 
Chatsky,  experiments  on  action  of  drugs  in  ionic 

state,  Eledr.  42,  43 
Cheatle,  Sir  G.  Lenthal,  K.C.B.,C.V.O.— Demon- 
stration of  cysts  and  ducts  in  relation  to 
cancer  and  papillomata  of  breast,   Surg. 
46-50 
Cheek,  cystic  tumour  of,  case  (P.  Turner),  Clin.  76 
fibrous  tumour  of,  large  (W.  Lloyd  &  W.  Hill), 
Lnvijng.  11 
Chemo-therapy,  recent  advances  in  (Presidential 
Address)  (H.  H.  Dale),  Therap.  7-15 
science  of,  development,  Therap.  8,  9 
Cherry  stone  causing  obstruction  of  oesophagus, 

case  (S.  Hastings),  Laryng.  39 
Chest  wall,  submammary  tumour  of  (P.  Turner  & 

L.  Mandel),  Clin.  60 
Chicken-pox,  confusion  with  small-pox,  Epid.  50 
notification   of   during    small-pox    outbreak    in 

Glasgow  in  1920,  Epid.  47-62 
on  board  ship,  Epid.  29 
Child,  condition  resembling  lupus  pernio  in,  case 
(F.  P.  Weber),  Derm.  11 
rheumatic,    the,   treatment   of,    discussion    on, 
Child.  101-107 
Children,  danger  of  operations  for  goitre  on,  Surg. 
91 
dental  sepsis  in,  frequent,  Odont.  40 
evolution  and  development  of  moral   sense   in. 

Psych.  16 
healthy,  intervening  among  infected  children  in 

latent  syphilis  in  pregnancy,  Obst.  220 
necrosis  of  mandible  in,  sequel  to  extraction  of 

teeth,  Odont.  12 
preponderance  of  ante-natal  mortality  over  post- 
natal in  first  two  months  of  life,    Obst. 
334, 335 
rheumatism  in,  sex  ratio  of.  Child.  102 
Toti  operation  for  lacrymal  obstruction  contra- 
indicated  in,  Ophth.  63,  64 
China,  cholera  epidemic  in  (1919),  results  of  treat- 
ment by  kaolin,  Therap.  24 
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Chloroform     poisoning,     delayed,     liver    changes 
following    simulating    those    present     in 
eclampsia,  Obst.  257 
syncope,  cardiac  massage  in,  Surg.  186 

from   overdosage,  cardiac   massage  in,    Surg. 
186,  190 
Cholera,    Asiatic,    treatment    by    kaolin    (R.    R. 
Walker),  Therap.  23 
treatment  by  kaolin,  results  of,  Therap.  24,  25 
Cholesteatoma    in    ponto-cerebellar    angle,    case 

(J.  S.  R.  Russell),  Keur.  50 
Ghondro-epiphysitis,    as    manifestation    of   con- 
genital syphilis,  Child.  63 
in  syphilitic  foetuses,  Obst.  229,  230,  231 
Chorea,  prevalence  in  Reading,  Child.  106 
Chorionic   ferments,  action  of,  in  latent  syphilis 
in  pregnancy,  Obst,  218 
disappearance  after  pregnancy,  Obst.  219 
granulating  action  of,  Obst.  218,  231 
Choroid,    atrophy  of,    extreme,    in   high   myopia, 
shown   by   R.   D.    Batten's   hydrophthal- 
moscope,  Ophth.  59 
gland,  relation  to   normal  cerebro-spinal  fluid, 

Psych.  27 

plexus  in  general  paralysis  of  insane  and  other 

forms   of   mental    disease,    microscopical 

examination  of  (abstract)  (T.  IMorovvoka, 

communicated  by  Sir.  F.  Mott),  Psych.  23 

macroscopical  appearances,  Psych.  24 

microscopical  appearances,  staining  methods, 

Psych.  25 
normal,  microscopical  appearances  of,  Psych.  25 
pathological  changes,  Psych.  26 
Christopherson,  J.  B.,  C.B.E. — Demonstration  of 
technique    of    intravenous     injection    of 
antimony  tartrate   in   Bilharzia  disease, 
Trop.  18 
discussion  on  ankylostomiasis  in  Egypt,  Trap.  74 
large  mononuclear  leucocyte  count  in  diagnosis 
of  malaria,  Trop.  G8 
Chubb,    G. — Demonstration   of   cases  and    radio- 
graphs  illustrating    technique   employed 
and  results  obtained  in  repair  of  fractured 
mandible,  by  means   of  free  autogenous 
bone  graft,  Surg.  81-83 
Circulation,  efficient,    importance  of,   for  flying 
officers.  Ha)-  12 
physiological  effects  of  thermal  agents  on.  Bain. 

17 
pulmonary,    in    specimen    of    transposition    of 

viscera  and  bicameral  heart,  AJed.  5 
rate  of,  influence  on  large   mononuclear  leuco- 
cyte count  when  film  taken  from  first  drop 
of  blood,  Trop.  63 
Cirrhosis  of  liver,  case  (P.  Langmead),  Child.  14 
with  splenomegaly,  case  (P.  Langmead),  Child. 

98 
portal,  in  young  children,  relation  of  congenital 
syphilis  to.  Child.  48 
Civiale,  invention  of  lithotomy  by,  Urol.  5 
Civilization,    influence     on    primitive    instincts, 

I'sych.  15 
Ciairmont's  operation  for  treatment  of  recurrent 
or   habitual   dislocation,   Orlh.    146,  147, 
148 
Clark,  L.  H.  and  Russ,  S. — Some   physical  con- 
siderations in  radio-therapy.  Elcctr.  1 
Clarke,  E. — Discussion  on  scotometry,  Ophth.  50 
Claw  fingers  in  case  of  acrocephaly,  Child.  30 


Clayton  apparatus  for  fumigation  on  board  ship, 

Epid.  74 
Cleft  palates,  congenital,  anatomical  aspect  con- 
sidered, Odont.  57,  58 
artificial  velum  for  (J.  L.  Payne),  Odont.  36 
treatment  of,   dental    aspect    of   (W.    K.    Frv), 
Odont.  57-68 
prosthetic,  at  ages  3-16  years,  Odont.  62 
at  birth,  Odont.  61-64 
secondary  to  surgical,  Odont.  65,  66 
velum  for,  Odont.  62-64 
surgical,  advantages  and  disadvantages,  Odont. 

58-61 
surgical-prosthetic,  Odont.  66  68 
Clegg,  J.  G. — Discussion  on  implantation  cysts  of 
iris,  Ophth.  24 
discussion  on  ocular  leprosy,  Ophth.  21 
on  ocular  palsies,  hienr.  &  Ophih.  6 
Cleminson,   P.    J. — Discussion    on    lateral    sinus 

thrombosis  without  otorrhcea,  Otol.  44 
Climate  and  soil  factors  in  rheumatism  in  child- 
ren, Child.  102,  105 
Clinical  observation  in  dental  surgery,  importance 

of  (W.  H.  Dolamore),  Odont.  1 
Clogg,   H.    S.  —  Adeno-carciuoma   of  male    breast 
(specimen),  Surg.  35 
round  cell  sarcoma  of  breast  (specimen),  Surg.  35 
Glutton's  joints  in  congenital  syphilis.  Child.  53 
Coccidiosis  avenerea,  case  (quoted).  Derm.  55 
Cockayne,  E.  A.— Case  for  diagnosis,  Child.  17 
discussion  on  case  of  (?)  cerebro-spinal  menin- 
gitis, Child.  100 
of  obesity.  Child.  40 
Cocker,  A.  B. — Discussion  on  new  general  anffis- 

thetic  (ethanesal),  Anasth.  47 
Coke,  P. — Discussion  on  pruritus  ani,  Proct.  180 
Gold    cautery   method  of   Percy    in   treatment   of 
inoperable  uterine  carcinoma,  drawbacks 
■     of,  Obst.  279 
manipulation  of,  Obst.  267,  268 
operative  difficulties,  Obst.  269 
preliminary  use  of  curette  in  removal  of  re- 
dundant growth,  Obst.  271 
size  and  shape  of  active  end  of  cautery,  Obst. 
270 
Gold,     application     of,    physiological    effects    of, 
Bain.  18 
results  of  good  reaction  after.  Bain.  19 
untoward  results  after.  Bain.  19 
Cole,  P.  P. — Inoperable  uterine  carcinoma  treated 
by  cold  cautery  method  of  Percy :  a  series 
of  43  cases,  Ob&t.  266-278 
late  results  of  bone-grafts,  Odont.  47 
Colitis,   ulcerative,   case   of    (L.  E.  C.  Norbury), 

Proct.  163 
Collar  stud  in  cesophagus  of  infant,  causing  spinal 
osteomyelitis    and    death    (D.    Guihrie), 
Laryn.  63 
Golledge,  L.^Discussion  on   streptococcal  lepto- 
meningitis in  child,  Otol.  15 
injuries  to  ear  in  modern  warfare,  Otol.  41 
tinnitus  associated  with  a  rhinolith  of  unusual 
size,  Otol.  24 
Colles's  law  in  latent  svphilis  in  pregnancy,  Obst. 

220 
Collier,  J.  S. — Case  of  amytonia  congenita,  Ncnr. 
45 
case   of   Graves'   disease    (?)   paralysis   agitaus, 
Near.  40 
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<!oIlier,   J.    S.— Case    of    lethargic    encephalitis, 
Neur.  45 
case  of  torsion  dystonia,  Nenr.  49 
discussion  on  aphasia,  Neiir.  30 

on  ocular  palsies,  Neur.  &  Ophth.  10 
Collins,     E.     Treacher. — Discussion     on     ocular 

leprosy,  Ophth.  20 
Colloid   ball-like   tumour  in   third   ventricle,   im- 
mediately  over   infundibulum    (J.    S.    R. 
Russell),  Neur.  50 
Colloidal  form,  circulation  of  salvarsan  in  blood  in, 

Titer  ap.  11 
Coloboma  confined  to  optic  disc  (J.  H.  Parsons), 
Ophth.  26 
of  macula,   case  of   (M.   L.   Hepburn),  Ophth. 

26 
(?)    rare   condition   of    optic   disc    (R.    Thorpe). 
Ophth.  42 
Colon,     etherization     of,     before     inhalation     of 
anaesthetic,  value  of,  Anasth.  12 
(?)  idiopathic  dilatation  of,  case  (Sir  T.  Horder), 
Child.  37 
Colostomy  and   perineal   excision    for  carcinoma 
recti,    case    of    (Sir  C.    Gordon- Watson), 
Proct.  76 
in   cancer   involving   anal   canal,    time   for  per- 
formance of,  Proct.  71 
in  cancer  of  rectum,  inoperable,  how  soon  to  be 
performed  (W.  E.  Miles),  Proct.  66 
situated  in  ampulla  of  rectum,  time  for  per- 
formance of,  Proct.  69,  70 
at   recto-sigmoidal    junction,    time   for  per- 
formance of,  Proct.  67-69 
operation  of,  essentials   for   good  results,  Proct. 
71,72 
Comedo,    peculiar    scarring    following,     case    of, 

Derm.  87 
Commotio   retiuse   with    extreme    oedema    (P.    A. 

Williamson),  Ophth  41 
Comparative   medicine,   study  of,   necessity  for. 

Off.  Lcct.  1 
Complement   fixation   test   in   early   diagnosis   of 
tuberculosis,  Occ.  Led.  19 
negative,  no  proof  of  absence  of  congenital 
sypliilis.  Child   11 
Conduct,    human,    influence   of    moral    or    social 
sense  on.  Psych.  15 
mental,  factors  concerned  in,  Pfiijch.  13,  14 
Congenital  syphilis,  see  Syphilis,  congenital 
Conjunctiva  and  cornea,  leprosy  affecting,  case  of 

(H.  Neame),  Ophth.  16 
"  Conscience,"  use  of  term  for   "  moral  sense,' 

Psych.  15 
Consciousness,  inseparable  from  conscious  actions, 
Neur.  37 
persistence  of,  residuum  of,  under  certain  degrees 

of  narcos's,  AncBsth.  4 
state  of.  modern  defirjition  of,  Ancef^th.  4 
Constipation,  cause  of  pruritus  ani,  Proct.  177, 180 
Contacts,  segregation  of,  in  smallpox  outbreak  in 

(41asgow  in  1920,  Epid.  47 
Coolidge  tube,  inferiority  to  specially  designed  gas 
tube,  Eleclr.  18 
X-ray   treatment   of   ringworm   with,    Electr. 
10,  11 
Coombs,    C.    F.— Discussion   on   treatment  of  the 

rheumatic  child,  Child.  105 
Cope,  Z.— Clinii'al  significance  of  shoulder-pain  in 
lesions  of  upper  abdomen,  Clin.  11-16 


Cope,  Z. — Hffimato-nephrosis  due  to  papilloma  of 
renal  pelvis,  Urol.  24 
unilateral    htemorrhagic     interstitial     nephritis 
with  slight  hydronephritis,  Urol.  23 

Cope,  Dr. — Discussion  on  Danysz's  method,  Derm. 
26 

Copeman,  S.  M.,  F.R.  S. — Discussion  on  smallpox 
outbreak  in  Glasgow,  1890,  Epid.  63 

Copenhagen  method  (sodium  iodide  and  ionization) 
in  treatment  of  lupus,  two  cases  showing 
results  of  (D.  Harmer  and  T.  H.  Just), 
Laryng.  9 

Cornea  and  conjunctiva,  leprosy  affecting,  case  of 
(H.  Neame),  Ophth.  16 

Corneal  loop  attached  to  illuminated  needle-holder 
(B.  T.  Lang),  Ophth.  43 

Corner,  Edred  M. —  General  considerations  (the 
fate  of  silk,  nerve  regeneration,  internal 
scars)  from  a  surgical  backwater,  Surg, 
137 

Corney,  B.  G.,  I.S.O — Discussion  on  plague  on 
shipboard,  Epid.  73 

Cotton,  J.  H. — Method  of  production  of  ether 
(quoted),  Anccsth.  39 

Counting,  mode  of,  adopted  by  aphasics,  Neur.  17 

Cow,  D.,  and  Dixon,  W.  E. — Pituitrin-like  body  in 
cerebrospinal  fluid  (abstract),  Therap.  6 

Cox,  Neville. — Discussion  on  artificial  pneumo- 
thorax, Med.  24 

Coxa  valga,  case  of  (H.  T.  Gray),  Clin.  32 

Crile,  G.  W. — Definition  of  psychology  (quoted), 
AncBsth.  2 

Croft,  E.  0.  — Discussion  on  rupture  of  Caesarean 
section  scar,  Obst.  143 

Cross-fire  method  of  irradiation,  Electr.  17 

Crotti. — Remarks  on  intratracheal  insufiflation 
ansesthesia  in  thyroid  surgery  (quoted), 
Surg.  122 

Croup,  membranous,  in  Glasgow  (1891-1919),  case- 
rates  and  death-rates,  Epid.  14,  15 

Crowe,  H.  W. — The  vaccine  treatment  of  rheuma- 
toid arthritis,  Therap   5 

Cruise,  R.  R. — Discussion  on  primary  (acute) 
maculnr  disease,  Ophth.  70 

Crus  cerebri,  lesion  of,  in  girl  aged  7  years  (R.  C. 
Jewesbury),  Child.  35 

Cubley,  a. — Tracheotomy  tube,  new,  demon- 
stration of,  Laryng.  64 

Culpin,  IM. — Discussion  on  psychology  of 
anesthesia,  Ancesth.  14 

Cumberbatch,  E.  P. — Discussion  on  therapeutic 
action  of  constant  current,  Electr.  50 

Cummins  S.  Lyle,  C.B.. — Discussion  on  eradica- 
tion of  tuberculosis  from  man  and  animals, 
Occ.  Led.  14 

Curette,  preliminary  use  of,  in  removal  of 
redundant  growth  in  Percy's  cold  cautery 
method  of  treatment  of  inoperable  uterine 
carcinoma,  Obst   271 

Curnock,  D.  R.— Case  of  a  deciduous  molar,  with 
an  amalgam  filling,  lying  buried  in  lower 
jaw,  overlapped  by  permanent  teeth, 
Odont.  45 

Curtis,  H.  J. — Angioma  spontaneously  evacuated 
from  vagina,  Obst.  319 
discussion  on  case  of  angioma  of  kidney,  Urol. 
37 
of  melanotic  sarcoma  of  kidney,  Urol.  40 

Cyst,  dental,  large  (G.  W.  Dawson),  Laryng,  49 
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Cyst,  dentigerous  (follicular   odontome)  of  upper 
jaw  (D.  Guthrie),  Laryng.  13 
epidermal,    in    case     of    epidermolysis    bullosa 

(J.  H.  Sequeira),  Derm.  19 
of  iris,  implantation   (M.   L.   Hine),  Ophth,  22, 
(W.  H.  McMullen),  Ophth.  23 
question  of  removal,  Ophth.  23,  2i 
on  vocal  cord,  case  of  (W.  M.  MoUison),  Laryng. 

5 
peri-tubal,  tuberculous,  unusual  type  of  (F.  C. 

Pybus),  Obst.  282 
thyro-glossal  (W.  H.  Jewell),  Laryng.  69 
Cystic  tumour  of  cheek,  case  (P.  Turner),  Clin.  76 
Cyaticercus   cellulosse,   afiecting  nervous  system, 

raritj,  Neur.  25 
Cystomata    of    larynx    (synopsis    of    epidiascopic 
demonstration)  (W.  J.  Home),  Laryng. 'il 
Cytological    appearances   after  gamma-radiation, 
Path.  2 


Dacryocystorhinostomy,  in  treatment  of  lacrymal 
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Edington,    G.    H. — Jleckel's    diverticulum    as    a 
cause  of  intestinal  obstruction,  cases,  Surg. 
83 
Edwards.  F.  Swinford. — Discussion  on  three  cases 
of  fistula  treated  by  excision  and  primary 
suture,  Proct.  155 
discussion  on  urinary  obstruction  after   prosta- 
tectomy, Urol.  55 
Egypt,    ankvlostomia-is    campaign  in,    1913-1915 
(A.  F.  MacCallan),  Trop.  71-74 
ankylostomiasis    in,   facilities   for    examination 
and  treatment  required,  Trop.  73 
incidence  of,  Trop.  72 
line  of  investigation  suggested,  Trop.  73 
methods  of  investigation,  Trop.  72 
treatment  by  thymol,  results,  Trop.  73 
malaria  cases  admitted  to  hospital  in,  statistics, 
Trcp.  45 


Ehrlich,  discoveries  of,  value  of,  Tlierap.  9,  10 

side-chain  theory  of,  Therap.  9 
Elbow,  right,  injurv  to,  case  of  (G.  de  Bee  Turtle). 

Clin.  22 
Electric  current,  constant,  therapeutic  action  of 
(W.  J.  Turrell),  Electr.  41 
continuous,  benefits  from,  due  to  increased  heat 
in  tissues,  Electr.  45 
interpolar  action  of,  Electr.  47,  48 
in  treatment  of  fibrositis,  Electr.  46,  47 
surgical  application  and  action  of,  Electr.  49 
influence  of,  on  absorption  of  drugs  (0.  Inch- 
ley),  Therap.  17 
products  of  decomposition  during  passage  of, 
appearance  only  at  electrodes,  Electr.  41 
light  bath,  value  of.  Bain.  21 

closed,  ignition  of  ether  vapour  in  presence  of, 
Ano'stli.  35 
Electro-cardiograph,  use  o\,  in  diagnosing  con- 
dition  of   heart   muscle,   importance    of, 
Ancesth.  33 
Electrolysis  and  zinc  ionization  in  treatment  of 
chronic  otorrhcea  (A.  R.  Friel),  Otol.  27  ; 
(W.  S.  Sharpe),  Otol.  30 
Elephantiasis,   incidence  of,  in   British   Guiana, 

Tnyj}.  1 
Elephantoid  oedema  in  filariasis,  TrojJ.  13 
Elliot's  scotometer,  advantages  of,  Ophth.  48 
Elliott,    Dr.,    cross-infection    in    hospital    wards 

(quoted),  Epid.  18 
Elmslie,  R.  C,  O.B.E. — Charcot's  disease  of  spine, 
Surg.  56 
further  report  on  case  of  cyst  of  bead  of  tibia, 
Orth.  28 
Embryo,  human,  of  5-6  weeks,  congenital  aphakia 

in,  specimen  (I.  C.  I\Iann),  Ophth.  64 
Emetine,  action  in  amoBbic  dysentery,  researches 
into,   Therap.  12,  13 
action  on    Entamceba   histolytica   tested  experi- 
mentally, Therap.  12,  13 
in  treatment  of  Delhi  boil.  Derm.  2 
Emotion,  intense,  influence  upon  endocrine  glands,. 

Ancesth.  7 
Enamel,  character  of,  in  hypoplastic  teeth,  Odont. 
30 
hypoplastic,  of  syphilitic  incisors,  Odont.  6 
Encephalitis    (epidemic)    lethargic,    followed    by 
symptomatic     paralysis     agitans,    ambu- 
latory case  of  (F.  P.  Weber),  Clin.  4 
simulating  Parkinson's  disease,  Neur.  51 
lethargica,  cases  of  (E.  F.  Buzzard),  Neur.  46  : 

(J.  Collier),  Neur.  45 
microbic  origin,  Neur.  25 
mixed  affection  of  ocular  nerves  in.  Ophth.  3 
Encephalomyelitis,  myoclonic,  of  malarial  origin, 
case  of,  histological  examination  of  brain 
in,  Neur.  53 
report  on  (M.  G.  Marinesco),  Neur.  51-55 
Endocrine     glands,    disorders    of,    as    cause    of 
Graves"  disease,  Clin..  Med.  &  Surg.  54 
gaps  in  knowledge  regarding,  Electr.  31 
Gley's  work  in  (quoted).  Electr.  31 
influence  of  intense  emotion  upon,  Ancesth.  7 
lesions  of,  influence  of  congenital  syphilis  in 

leading  to.  Child.  46 
powers  of   electrical   forms  of   energy,  and  of 
radium,    in   controlling   and   influencing, 
Derm.  32 
syphilis  of,  Wassermann  reaction  in.  Child.  44 
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Endolaryngeal  tumour   (T.  J.  Faulder),   Lcnyng. 

68 
Endometritis    causing     sterility,    prognosis     and 
treatment  of,  Ohst.  333" 
chronic,   treatment   of,    by    continuous    electric 
current,  Electr.  49 
Endopharyngeal   insufflation    of     ether    or    gas- 
oxygen-ether   in    plastic    surgery    of    face 
and  jaws,  Anasth.  21 
Endothelioma  of  breast  (specimen),  Surg.  39 
of  nose,    malignant,    extensive   (D.    McKenzie), 
Laryng.  67 
England,  inspection  of  meat  and  milk  in,  defective, 
Occ.  Lect.  2,  8 
malaria  in,   temperature  necessary  for  develop- 
ment. War  21 
naval  conveyance  of  virulent  influenza  infection 
to,  War  45 
Entamoeba    histolytica,    action     of    emetine    and 
cephaeline    on,      tested     experimentally, 
Therap.  12,  13 
Entomology  in  relation  to  prevention  of  malaria. 

War  20 
Enzymes,    catalytic,   in   infected   hairs,   presence 
of,    method   of    detecting,    demonstration 
(T.  H.  C.  Benians),  Derm.  69 
Eosinophilia  in  filariasis.  Trop.  8 
Epidemic  disease,  natural  history  of,  isolation  in 
relation  to.  Epid.  16.  17 
prevalence,  isolation  in  relation  to,  Epid.  8-17 
Epidemics,  spread  of,  mode  described,  War  89 
Epidermolysis  bullosa,   case  of  (H.    W.  Barber), 
Derm.  85 
with  epidermal  cysts,  case  of  (J.  H.  Sequeira), 
Derm.  19 
Epilepsy,  definition  of,  Neur.  25 
origin  discussed,  Neur.  25,  26 
when  hereditary,  Neur.  26 

with  acromegaly  and  unilateral  tumour,  case  of 
(J.  T.  Fox),  Neur.  48 
Epileptic   insanity,  microscopical   examination  of 

choroid  plexus  in  cases  of.  Psych.  24 
Epiphora,    severe,  as  indication  for  treatment  of 
lacr}'mal     obstruction      by     anastomotic 
method  of  Toti,  Ophth.  63 
Epiphysitis,    diagnosis    of     osteomyelitis     as,    in 
congenital  syphilis.  Child.  51 
case  of,  anatomy,  history,  clinical  features  and 
sugg<  stions     as    to     treatment     (A.     R. 
Thompson),  Urol.  57-60 
Epithelial  tumour  of  breast,  squamous  (specimen), 

S^irg.  40 
Epithelioma  of  auricle  (N.  Patterson)  Otol.  38 
of  larynx,  intrinsic,  in  woman  aged  35  (Sir  StC. 

Thomson).  Laryng.  66 
of  soft  palate  and  fauces  on  right  side  and  cheek 
on  left  side  treated  by  diathermy  (F.  J. 
Steward),  Clin.  37 
recurrent,     of     floor     of     mouth     treated      by 

diathermy  (F.  J.  Steward),  Clin.  37 
supervening  on  scar  eight  years  after  destruction 
hairy   mole  by   X-rays  (W.   G.  Spencer), 
Clin   59 
Erosion  cavities  in  teeth,  notes  on,  Qdont.  20 

of  teeth,  causes  of,  Qdont.  19,  20 
Erythema  figuratum  perstans,  case  (H.  W.  Barber), 

Derm.  89 
Erythrocytes,    effects    of    gamma-radiation     on, 
Path.  5 


Erythrodermia  with  lymphocytosis,  case  of  (J.  H. 

Sequeira  and  P.  N.  Panton),  Derm.  89 
Erythroedema,      suggested      diagnosis     in     case 
resembling   lupus  pernio  in  child.  Derm. 
78,  79 
Ethanesal,   absence  of  taste  and  smell  of  anaes- 
thetic, after  use  of,  Ancesth.  42 
administration  of,  methods  of,  AncBsth.  43 
advantages  claimed  for,  summary  of,  Ancesth.  46 
after-effects  of,  AncBsth.  42 

respiratory  complications,  Ancesth.  42 
taste  and  smell  of  ansesthetic,  Ancesth.  42 
vomiting,  Ancesth.  42 
effects  on  cardiovascular  system,  Ancesth.  41 
cerebral  processes,  Ancesth.  41,  42 
patients  with  various  toxaemias,  Ancesth.  42 
respiratory  system,  Ancesth.  41 
sugar  metabolism,  Ancesth.  42 
new  general  ansesthetic,  Ancesth.  40 
use  of,  analysis  of  results  and  details  of  cases, 
Ancesth.  44-46 
Ether  anaesthesia,  development  of  mania  after,  in 
past    or    present    subjects     of     insanity, 
Ancesth.  12 
anaesthetic,       impurities      in,      importance     of 

recognizing,  Ancesth.  39 
as  a  vehicle,  use  of,  Ancesth.  37 
impurities  in,  Ancesth.  38 

intolerance  to,  in  plastic  operations,  Ancesth.  18 
ketones  in,  as  anaesthetic  agents,  Ancesth.  40 
method  of  administration  in  goitre   operations, 

Siirg.  121 
pure,  intoxicating  action  of,  Anczsth.  37 
preparation  of,  Ancesth.  37,  38 
properties  of,  Ancesth.  39 
purification  of,  Ancesth.  38 
removal  of  mercaptans  from,  Ancesth.  38 
vapour,  explo.sion  of,  during  laryngoscopy  (W.  J. 
MacCardie),  Ancesth.  34 
ignition  of,  in  presence  of  closed  electric  light, 
Ancesth.  35 
Ethical  and  physiological  issues,  confusion  of,  in 

mental  hygiene.  Psych.  6 
Ethmoid,     antrum,     &c. ,     sarcoma     of     (A.     J. 

Hutchison),  Laryng.  69 
Ethmoidal    suppuration,    causing    bilateral    sub- 
periosteal   suppuration    of     orbit    during 
scarlet  fever  (J.  P.  O'Malley),  Laryng.  56 
Eustachian  tube,  function  of,  Otol.  10 

condition  of,  important  in  flying  officers,  War 

4,  5 
obstruction   in  chronic  catarrhal  otitis  media, 
Otol.  6 
Evans,  E.  Laming,  C.B.E. — Case  of  bilateral  radio- 
ulnar synostosis  associated  with   bilateral 
congenital  dislocation  of  hips,  Orth.  165 
case    of    multiple   cartilaginous   exostosis    asso- 
ciated with  congenital  dislocation  of  hip, 
Orth.  166 
discussion    on    recurrent   dislocation   of  patella, 
Orth.  152 
on  recurrent  or  habitual  dislocation,  Orth.  146 
functional  results   of   successfully  reduced  con- 
genital dislocation  of  hip,  Orth.  9-16 
multiple  congenital  dislocations,  Orth.  26 
Evans,  G. — Vascular  cbange  during  uterine  invo- 
lution :    a  study  of   the  condition  of  the 
arteries   in   uterus   removed    twenty-four 
days  after  delivery,  Obst.  315-318 
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Exposure   as   cause    of    ocular  palsies,    Neur.   & 

Ojyiith.  15 
Eye,   anterior   part   of,  inflammation  of,  in   con- 
genital syphilis,  Child.  64 
artificial,  and  lids  attached  to  a  spectacle  frame 

(M.  W.  B.  Oliver  and  T.  Jackson),  Ophth. 

42 
conditions    of,    benefited   by   dental   treatment, 

Odont.  51 
various,    in    Graves'   disease,    Clin.,    Med.    & 

Surg.  9 
deep  tension  in,  in  its  bearing  on  glaucoma,  as 

illustrated    by   rubber    balloons,    clinical 

significance  of  (R.  D.  Batten),  Ophth.  29 
ear,  face  and  hand,  malformation  of  (E.  G.  Dru 

Drury),  Child.  24 
foreign  body  retained  in,  for  many  years  (G.  W. 

Roll),  Ophth.  25 
fundus    of,    instruments    enabling    a    class    to 

examine    and     to     take    photographs    of 

interior    of,   demonstration   of   (Professor 

Salomonson),  Ophth.  27 
leprosy  of,  rarity,  Ophth.  16-20 
muscles    of,    paralysis    of,    occurring    in    con- 
nexion with  mastoiditis,  recovery  (W.  M. 

Mollison),  Otol.  31 
posterior  part  of,  inflammation  of,  in  congenital 

syphilis.  Child.  65 
Eyes,  both,  opaque  nerve  fibres  in,  with  persistent 

pupillary  membrane  (H.  B.  B.  Fleming), 

Ophth.  22 
conjugate  deviation,  unwillingness  of  patient  to 

perform    in    cases   of    cerebellar   disease, 

Neur.  &  Ophth.  10 
movements   of,    disturbances,    how  produced, 

Neur.  &  Ophth.  1 
upward  and  downward   movements,  paresis  of, 

cases,  Neur.  &  Ophth.  12 
Eyelids   and   artificial   eye   attached  to   spectacle 

frame  (]\1.  W.  B.  Oliver  and  T.  Jackson), 

0})hth.  42 
Exophthalmic  goitre,  see  Goitre,  exophthalmic 
Exophthalmos,  effect  of  operative  treatment  on, 

Clin.,  Med.  &  Surg.  11 
Exostoses,  cartilaginous,  multiple,  associated  with 

congenital  dislocation  of  hip,  case  (E.  L. 

Evans),  Orth.  166 
tympanic  (W.  M.  Mollison),  Otol.  23 


Face   and  jaws,   plastic    surgery   of,   anaesthetics 

in    (E.    S.    Rowbotham    and    I.    Magill), 

Anasth.  17 
and   neck,  malignant  disease,  radio-therapy  in, 

results,  Elect r.  21 
contour  of,   restoration  of,  in   prosthetic  treat- 
ment  of  congenital   cleft   palate,   Odont. 

66 
deformity,    preventable,    following    necrosis    of 

mandible,  Odont.  12 
eiar,  eye  and  hand,  malformations  of  (E.  G.  Dru 

Drury),  Child.  24 
hairy  mole  of,  operation   for,  case  after  (H.  D. 

Gillies),  Derm.  31 
moles  of,  extensive,  operation  for,  cases  after 

(H.  S.  Souttar),  Derin.  29 
plastic    surgery    of,    cases    illustrating    (T.    P. 

Kilner), 'CZiw.  67 


Facial  and  oculo-motor  musculature   and   inner- 
vation,      relation       between,       Mendel's 
hypothesis  of,  Neur.  &.  Ophth.  14 
paralysis,  recurrent  (F.  Langmead),  Child.  20 
Fairbairn,    J.    S.  — Discussion   on   sterility,  Obst. 

337 
Fairbank,  H.  A.  T.,  D.S.O. — Case  of  bilateral  con- 
genital elevation  of  scapula,  further  report 
on,  Orth.  20 
case  of  bilateral  snapping  hip  with  functional 
varus,  OrtJi.  61 
of  paralytic  subluxation  of  hip  with  paralysis 
of  adductors,  Orth.  30 
deformities    associated   with   chronic   nephritis, 

Orth.  21,  28 
discussion    on    congenital    dislocation    of    hip, 
Orth.  17 
on  recurrent  dislocation  of  patella,  Ortli.  153 
osteitis  deformans,  Orth.  20 
pseudo-coxalgie,  Orth.  24 
Fallopian    tubes,   morbid   anatomy  of,    in   acute 

puerperal  salpingo-peritonitis,  Obst.  308 
Family     history,     bad,     in     congenital     syphilis. 

Child.  06 
Faradism  in  ocular  palsies,  Netor.  &  Ophth.  16 
Fat,  subcutaneous,  marked   increase  of,  with  in- 
fantilism (W.  J.  Pearson),  Cltild.  42 
Fatty  degeneration   in  vessels  in   uterine  involu- 
tion, Obst.  316 
Faulder,  T.  J. — Case  for  diagnosis,  Laryng.  53 
case  of  hoarse  voice  for  diagnosis,  Larynij.  54 
discussion  on  Caufield  operation,  Laryng.  43 
on  lateral  sinus  thrombosis  without  otorrhoea, 

Otol.  44 
on  sacculus  laryngis,  Laryng.  30 
endolaryngeal  tumour,  Laripig.  68 
foreign  body  in  mastoid  antrum,  Otol.  26 
injuries  to  ear  in  modern  warfare,  Otol.  41 
sub-glottic  tumour,  ?  cyst,  Laryng.  67 
Feeding  bottle  for  use  in  cases  of  congenital  cleft 

palate,  Odont.  62 
Feldman.   W.   M.— Discussion    on    pruritus    ani, 

Proct.  179 
Femur  and   tibia  of  same   leg,  fracture   of,  case 
(P.  D.  Saner),  Clin.  45 
fibrous  union  of,  case  (A.  W.  Sheen),  Surg.  59 
Fenestra  ovalis,  margins  of,  membranous  attach- 
ment of  footplate  of  stapes  to,  Otol.  0 
Ferricyanide  ions,  electric  introduction  into  knee- 
joint  of  monkey,  Electr.  51,  52 
Fibro-adenoma   and  carcinoma  of   breast  (speci- 
men), Surg.  34,  40 
of  breast,  undergoing   carcinomatous  degenera- 
tion (specimen),  Snrg.  33 
Fibro-cystic  disease  of  left  humerus,  bone-grafting 
in,  Orth.  191 
skull,  case  (G.  Massie),  Clin.  76 
Fibroids,  uterine,  and  chronic  metritis,  treated  by 
X-rays,  record  of  seventy-six  cases  (T.  W. 
Eden  and  F.  L.  Provis),  Obst.  283-295 
effects  of  X-rays  in,  Obst.  288 
unit  skin  dose  of  X-rays  required  in,  Electr.  21 
Fibroma  of  breast,   lobulated,  intracystic  (speci- 
men), Surg.  39 
soft,  of  larynx  (W.  H.  Jewell),  Laryng.  35 
Fibrosarcoma  (?)  removed  from  hollow  of  sacrum 

(D.  Drew),  Obst.  233 
Fibrositis,  treatment  by  continuous  electric  cur- 
rent, Electr.  46,  47 
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Fibrous  tumour  from   peritoneal  cavity   of  man 
aged  65  (C.  Rowntree),  Prod.  78 
of  cheek,  large  (W.  Lloyd  and  W.  Hill),  Laryng. 
11 
Fibula,  segment  of,  insertion  into  medullary  cavity 
in    treatment    of     ununited    fracture    of 
humerus,  case  (C.  Rowntree),  Clin.  44 
Filaria   Bancrofti,  incidence  of  infection  as  evi- 
denced by  pi-esence  of  microfilaricC  in  peri- 
pheral blood,  Trap.  2 
infection  with,  clinical  manifestations  of,  Trop.  1 
inflammatory  conditions  associated  with,  vaccine 
therapy  and  prophylactic  inoculation  in, 
efficacy  of,  Trop.  11 
usual    mosquito    carriers    of,    investigation    to 
determine,  Trop.  3 
Filarial  conditions,  treatment  of,  by  streptococcus 
vaccine,  Trop.  15 
lesions,  histology  and  bacteriology  of,  Trop.  4 
lymphangitis,  see  Lyinplinnr/itis,  filarial 
lymphatic  gland,   macroscopic  and  microscopic 
appearances,  Troj).  4 
pathology  of,  Trop.  4 
Filariasis,  Arneth's  reaction  in,  Trop.  5-8 

blood  in,  cases  showing  increase  in  lymphocytes 
at  expense  of  polymorphonuclears,  Trop. 
10 
cases  showing  increase  in  polymorphonuclears 
at  expense  of  lymphocytes,  Trap.  10 
clinical,  differential  leucocyte  counts  in,  Trop.  9 
(all     conditions),    incidence     of,    in     British 
Guiana,  Trop.  2 
in  British  Guiana,  incidence  of,  Trop).  1 
leucocytes  in,  blood  in,  Trop.  8 
number  of  persons  attacked  with,  after  inocula- 
tion, Trop.  12 
prevention  of,  Ti-op.  16,  17 
prophylactic  inoculation  against,  Tro}?.  12 
recurrences,  frequency  of,  variability  in,  Trop>. 

13 
severity  of  attacks,  variability  in,  T?'op.  13 
Filters  in  radio-therapy,  objects  of,  and  tendency 
to  over-filtration  discussed,  Electr.  25 
used  in  Wintz's  method  of  radio-therapy,  Electr . 
19 
Findlay,  L. — Discussion  on  diagnosis   and  treat- 
ment of  congenital  syphilis.  Child.  55 
Finger,  injury  to,  case  of   (A.  W.  Sheen),  Orth. 

166 
Finzi,  N.  S. — Deep  radio-therapy,  Electr.  12 
discussion  on  pruritus  ani,  Proct.  178 

on    therapeutic    action    of   constant    current, 

Electr.  51 
on  uterine  fibroids  and  chronic  metritis  treated 
by  X-rays,  Obst.  295 
Fisher,  J,  H.— Discussion  on  ocular  palsies,  Neur. 
&  Ophth.  12 
on  primary  (acute)  macular  disease.  Ophth.  70 
Fistula   of  bladder,  congenital,    classification   of, 
Urol.  61 
rectal,   seventy-five   cases  of,    experimental  and 
histological  investigation,  results  of  (\V.  B. 
Gabriel),  Proct.  156-161 
three  cases   treated  by  excision  and  primary 
suture  (Sir  C.  Gordon  Watson),  Proct.  155 
tubercle  bacillus  in,  results  of  investigation, 
Proct.  157-161 
table  of  positive  cases,  Proct.  160 
method  of  investigation,  Proct.  156 


Fistula,     utero-abdominal,     following     Csesarean 
section,  effect  on  scar,  Obst.  88 
vesico-vaginal,  formation   of,  after  Percy's  cold 
cautery   treatment   of  inoperable  uterine 
carcinoma,  Obst.  273,  279 
inaccessible,  intravesical  repair  of,  Obst.  193 
Fitz-Gerald,  G.  — Discussion  on  treatment  of  ante- 
partum hemorrhage.  Obst.  14 
Fitzmaurice-Kelly,  M. — Amputation  at  hip-joint 
by  a  posterior  flap,  Orth.  169 
case  for  diagnosis,  Orth.  141 

case  of  hsematocele  of  knee-joint,  Orth.  169,  170 
discussion  on  bone-grafting,  Orth.  192 
Flack,  M.,  C.B.E.— Medical  requirements  for  air 

navigation,  War  1 
Flail   shoulder,  case  of,  treated  by  bone-grafting 

(M.  Fitzmaurice-Kelly),  Orth.  192 
Flat  foot,  treatment  of,  by  electrical  treatment  of 

intrinsic  muscles,  Orth.  143 
Fleming,  N.   B.    B. — Persistent    pupillary   mem- 
brane with   opaque  nerve  fibres   in  both 
eyes,  Ophth.  22 
Flemming,    A.  L.- — Discussion   on   psychology   of 

ansesthesia.  Ancesth.  14 
Flemming,     P.  —  Discussion     on     new     general 

anffistbetic  (ethanesal),  Anaisth.  47 
Fletcher,  H.  Morley. — Case  of  sclerodermia  and 
sclerodactylia.  Child,  40 
discussion    on  cases  of  oxycephaly  and   acroce- 
phaly.  Child.  33 
on    diagnosis    and    treatmeiat    of    congenital 
syphilis.  Child.  68 
Flying  officers,   assessment   of    mental  aptitude. 
War  3 
importance  of  efficient  circulation  and  respir- 
ation iu.  War  12 
of  efficient  Eustachian  tubes  in.  War  5 
of   previous    medical    and    family    history, 

War  2 
of  vestibular  tests  for.  War,  4 
rotation  tests  for,   War  4 

tests   for   neuro-muscular   co-ordinations  and 
nervous  stability.  War  9,  10,  11 
for  respiratory  efficiency,  War  15,  16 
visual    acuity    and    ocular    muscle    balance, 
analysis  of  records,  War  6-9 
"  sensory  "  requisites  for.  War  3 
Foetus,  death  of,  syphilis  as  cause  of,  Obst.  229 
latent  syphilis  in,  Obst.  230 
percentage  of  spirochetes  found  in,  Obst.  229 
stillborn.  X-ray  examination  of,  Obst.  231 
syphilitic    infection    of,    protective     action     of 
syncytial  toxins  against.  Child.  63,  72,  73 
Folliculitis    decalvans,    lichen     spinulosus     with 

(!•:.  G.  G.  Little),  Derm.  67 
Food  and  feeding,  nervous  diseases  and,  Neur.  23 
rats  and  plague,  connexion  together  considered, 

Epid.  66,  67 
sensitization  to,  causing  pruritus  ani,  Proct.  180 
Foot    and    mouth     disease,    danger    to    man,    if 
neglected,  Occ.  Lect.  6 
statistics,  Occ.  Lect.  6,  7 
intrinsic  muscles  of,  actions  and  electrical  treat- 
ment of,   demonstration  (G.  M.  Levick), 
Orth.  143 
nasvus  of,  cavernous,  case  of  (P.  Turner),  Cliti.  48 
Fordyce,   W.   and   Johnstone,    R.   W.  — Case    of 
concealed    accidental    hemorrhage    with 
eclampsia,  Obst.  244 


XXll 


Index 


Forearm,  right,  gunshot  wound  of,  bone-grafting 

in,  Orth.  191 
Foreign     body,     acting     as    ball-valve,    causing 
obstruction  of  oesophagus,  two  cases,  (S. 
Hastings),   Laryng.  38 
(collar  stud)  in  cESopbagus  of  infant,  causing 
spinal     cesteomyelitis     and     death     (D. 
Guthrie),  Laryng.  63 
discharged  from  nose  (C.  Horsford),  Laryng.  36 
hard  pea  obstructing  oesophagus  (S.  Hastings), 

Laryng.  39 
in  mastoid  antrum  (T.  J.  Faulder),  Otol.  26 
retained   in  eye  for  many  years  (G.  W.  Roll), 
Ophth.  25 
Forster,  H.  V. — Discussion  on  case  for  diagnosis, 

Laryng.  53 
Fossula  rotunda,  fibrosis  of,  Otol.  6 
Fothergill,     W.    E. — Discussion    on    rupture     of 
Caesarean  section  scar,  Obst.  145 
on    treatment   of    ante-partum   haemorrhage, 
Obst.  13 
Foville's  syndrome,  Neur.  &  Ophth.  3 
Fowler,    Sir    J.    K.,    K.C.V.O. — Discussion    on 

artificial  pneumothorax,  Med.  21 
Fox,  J.  T. — Case  of  epilepsy  with  acromegaly  and 

unilateral  tumour,  Xeiir.  48 
Fox,  W. — Case  of  lupus  erythematosus.  Derm.  66 
discussion  on  case  of  radium  burn.  Derm.  68 
on  dermatitis  herpetiformis.  Derm.  64 
on  pemphigus  vegetans,  Derm.  7 
Fracture  of  peh-is,  with  dislocation.  Child.  12 
Fractures,    abduction,    at   ankle-joint,  classes  of, 

Clin.  63  ;  treatment  operative,  Clin.  63 
Frambcesiform  syphilis  (\V.  J.  O'Donovan),  Derm. 

49 

Frank]  -  Hoch wart.— Case     of     polyneuritis     of 

cranial  nerves  (quoted),  Neur.  &  Ophth.  5 

Franklin,      P.  —  Bilateral     adductor     paralysis, 

Larrjng.  36 

bilateral  paralysis  of  internal  tensors  of  larynx, 

Laryng.   43 
case  of  lateral  proboscis,  Laryng.  48 
Fremantle,  F.  E.,  Lieut. -Col..  M. P. —Discussion 

on  malaria  problems.  War  23 
French,  J.  G. — Cases  of  chronic  otorrhoea  treated 

by  zinc  ionization,  Otol.  29 
Freud's  views,  value  of.  Psych.  3 
Freyer,    Sir   P.,   K.C.B. — Discussion   on   case   of 
angioma  of  kidney,  Urol.  37 
discussion    on    case   of    melanotic    sarcoma    of 

kidney,  Urol.  39 
modern  progress  in  urinary  surgery  (inaugural 
address),  Urol.  1-11 
Friedreich's  ataxia,  case  of  (J.  Taylor),  Neur.  44 
Friel,   A.   R. — Zinc  ionization  and  electrolysis  in 

treatment  of  chronic  otorrhoea,  Otol.  27 
Frontal  bone,  right,  spoon-shaped  depressed  birth- 
fracture  of,  treated  by  elevation,  Obst.  188 
sarcoma  (?)  of,  case  (G.  W.  Dawson),  Laryng. 
54 
sinus,    left,    chronic   superficial   abscess    of    (A. 
Ryland),  Laryng.  15 
Fruit     juice,     administration,    in    prevention    of 

scurvy,  Electr.  35 
Fry,  H.  J.  B. — Discussion  on  large  mononuclear 
leucocyte   count  in  diagnosis  of  malaria, 
Trop.  67 
Fry,  VV.  K.,  M  C— Dental  aspect  of  treatment  of 
congenital  cleft  palates,  Odont.  57-68 


Fumigation  on  board  ship,  Epid.  32 

against  plague,  methods  of,  Epid.  74l 
Function,  atrophy  of,  in  senescence,  Bain.  8 


Gabriel,    W.    B. — Results  of    experimental    and 
histological    investigations   into   seventy- 
five  cases  of  rectal  fistulae,  Proct.  156-161 
section  from  tumour  of  rectum,  Proct.  80 

Galactocele  (specimen),  Surg.  35 

Gall,  F.  J.  — Views  on  functions  of  brain  (quoted), 
Neur.  2,  8 

Gall-bladder  and  ureter,  papilloma  of,  hydro- 
nephrosis, ureterectomy,  case  (J.  W. 
Thomson  Walker),  Urol.  27 

Galoncus  perniciosus,  tumours  of  gut-wall  due  to, 
showing  relation  of  helminth  infection  to 
bacterial  invasion  of  tissues  (H.  M.  Perry), 
Trop.  23 

Galvanic  current,  polar  action  of,  Electr.  48 

Galvanism,  discovery  of,  Electr.  27,  32 

intensive,  in  treatment  of  rheumatoid  arthritis 

of  knee-joint,  Electr.  47,  48 
tuberculosis  of  interarytisnoid  region,  right  vocal 
cord,   right   vocal    band,    and    left   vocal 
process  treated  with  (Sir  StC.  Thomson), 
Laryng.  65 
of  larynx  treated  by,  now  remained  healed  for 
four  years  (Sir  StC.  Thomson),  Laryng.  65 
under   treatment    by   (Sir   St.C.   Thomson), 
Laryng.  66 

Galyl  and  novarsenobillon  injections  in  congenital 
syphilis,  Child.  61 
injections  in  post-nasal  treatment  of  congenital 
syphilis.  Child.  72 

Gamma  rays  of  5  grm.  of  radium  bromide,  patho- 
logical effects  of,  Path.  1 

Gangrene,  symmetrical  (?  Raynaud's),  case  (J.  P. 
Parkinson),  Child.  96 

Gardner,  H.  B. — Discussion  on  psychology  of 
ansesthesia,  Ancesth.  15 

Gas-oxygen-ether,  intratracheal  insufflation  of,  in 
plastic  surgery  of  face  and  jaw,  advantages 
and  technique  of,  Ancesth.  20 

Gasserian  ganglion,  alcohol  injection  of,  causing 
diplopia,  Neur.  &  Ophth.  4 

Gastrectomy,  partial,  for  carcinoma  of  stomach, 
Clin.  9 
for  simple  ulcer  (R.  P.  Rowlands),  Clin.  7 

Gastric  attacks  and  neuritis,  optic  atrophy  from, 
case  (S.  A.  K.  Wilson),  Neur.  48 

Gastro-intestinal  tract  and  stomach,  hair-balls  or 
hair-casts  of,  Clin.  68-72 
effects  of  gamma  radiation  on.  Path.  12 

Gastro-jejunal  ulcer,  case  of  (R.  P.  Rowlands), 
Clin.  82 

Gastro-jejunostomy,  followed  by  gastro-gastro- 
stomy,  in  treatment  of  hour-glass  stomach 
with  pyloric  stenosis  (R.  P.  Rowlands), 
Clin.  8 

Gas    tube,    specially    designed,    radiation    value, 
method  of  ascertaining,  Electr.  18 
seasoning  of,  Electr.  18 
superiority  over  Coolidge  tube,  Electr.  18 

Gemmell,  J.  E. — Discussion  on  treatment  of  ante- 
partum haemorrhage,  Obst.  5 

Generative  svstem,  effects  of  gamma  radiation  on, 
Path.  13 

German  law,  definition  of  imbecility  in,  Psych.  22 


J 


Index 


XXlll 


'Giant-cell    systems    in    tonsil,    case    of   (W.    M. 

jMollison),  Laryng.  5 
Giant-cells  in  cases  of  tuberculous  rectal  fistulse, 

Proct.  158,  159 
Gibbons,  R.  A. — Discussion  on  sterility,  Obst.  334 
Gibbs,  C. — Discussion  on  latent  sj'philis  and  preg- 
nancy, Obst.  225-228 
'Giles,  A.  E. — Discussion  on  causes,  prognosis,  and 
treatment  of  sterility,  Obst.  327 
discussion    on    cold    cautery   treatment    of    in- 
operable uterine  carcinoma,  Obst.  279 
Gillies,  H.  D. — Case  after  operation  for  hairy  mole 

of  face.  Derm.  31 
Glanders,  immunity  of  ox  to,  Occ.  Led.  1 
in  carnivorous  animals,  Occ.  Lect.  4 
in  horses,  statistical  data,  Occ.  Lect.  2,  3 
inallein  in  diagnosis  of,  Occ.  Lect.  2,  3, 
method   of   infection   from    horse  to  man,   Occ. 

Lect.  4 
prevalence   of,   reduced  by  use  of  mallein  vac- 
cines, Occ.  Lect.  15 
Glandular   metastases,    freedom    from,    follovfing 
Percy's  cold  cautery  method  of  treatment 
of  inoperable  uterine  carcinoma,  Obst.  272 
Glasgow,  smallpoxin,  course  and  mortality  during 
last  fifty  years,  Epid.  44 

seasonal  incidence,  Epkl.  44 
(1893-1918),  table  of  cases  and  deaths  compared 

with  those  in  Scotland,  Epid.  43 
outbreak   in    1920,    administrative    measures, 
Epid.  47 
ambulant  missed  cases,  Epid.  44,  47,  48 
cases  per  million  in   each  ward,  Eind.  46, 

48,  49 
comparison  with   former   epidemics,  actual 

and  calculated  mortality-rates,  Epid.  54 
hospital  influence,  Epid.  57,  61 
mortality,  age-distribution,  and  vaccination 

data,  Epid.  52,  53 
notification   of    chicken-pox    during,    Epid. 

47,  62 
origin  of,  Epid.  46 
segregation  of  contacts,  Epid.  47 
severity  of  attack  in  relation  to  vaccination, 

Epid.  55,  56  ' 
severity  of   disease  in  relation    to   age   and 

vaccination  (table),  Epid.  56 
some    features    of    (A.    S.    M.    Macgregor), 

Epid.  43 
time   elapsing  between   date   of   onset   and 

removal  to  hospital  (table),  Epid.  51 
types  of  "  missed  "  cases,  Epid.  50 
vaccination  in,  Epid.  51 
thirty  years  (1891-1919)  of  notification  of  infec- 
tious diseases  in,  Epid.  12 
Glaucoma,   absence  of   definite   signs  of,  in  case 
showing   discs   with   large   intramarginal 
cups  (A.  H.  Thompson),  Ophth.  26 
deep  tension  in  eye  in  its  bearing  on,  as  illus- 
trated    by  "   rubber      balloons,      clinical 
significance  of  (R.  D.  Batten),  Ophth.  29 
operations  for,  historical  survey,  Ophth.  51,  52 
premonitory  signs  of,  Ophth.  37,  39 
relation  of  variations  in  the  size  of  the  physio- 
logical cup  to  (R.  Pickard),  Ophth.  31 
<Glaucomatous  and  physiological  cupping,  histology 
distinct,  Ophth.  39 
cups,     and    large    physiological    cups,    relation 
between,  Ophth.  38 


Glaucomatous  cups,  and  physiological  cups,  size 
compared,  Ophth.  36,  37 
conversion  of  physiological  cups  into,  Ophth. 
37,  38 
Gley,  E.,  endocrine  organs  (quoted),  Ehctr.  31 
Glosso-palato-vagal      paresis,     left-sided,     case 

(W.  M.  MoUison),  Laryng.  45 
Gluteal  aneurysm  cut  into  a  year  and  a  half  after 

the  injury  (W.  G.  Spencer^,  Sitrcj.  2 
Glycyphagus  in  faeces  of  miners,  Trop.  24 

skin  lesions  caused  by,  Trop.  25 
Goitre,  adenoparenchymatous,  defined,  Surg.  93 
encapsuled  and  non-encapsuled,  Surg.  93,  94 
exophthalmic,    benefited    by   dental   treatment, 
Odont.  51 
bilateral  abduction  paralysis  in  (T.  B.  Layton), 

Lavjiiig.  55 
"  false  "  cases  classed  as,  Surg.  112,  113 
objections  to  term,  Clin.,  Med.  &  Surg.  17 
operation  for,  late  results  of,  Surg.  130,  131 
true,  Surg.  93,  98 

reason  for  removal,  Surg.  108 
see  also  Graves'  disease 
inflammation  of,  cases  described,  Surg.  94-98 
intrathoracic,    cases   and  statistics,    Surg.   115- 
121 
operation  for,  technique  of,  Surg.  120 
silver  spoon  used  for  removal  of,  Surg.  119 
symptoms  severe  in,  Surg.  117 
malignant,    suspected,    question  whether   gland 
moves  upon  larynx  and  trachea  important 
when  considering  operation,  Surg.  110 
reason  for  removal,  Surg.  109,  110 
malignant  and  papilliferous,  Surg.  93,  99 
operation  for,  late  results  of,  Surg.  131 
reasons  for  removal,  Surg.  108 
operations  for,  absence  of  tetany  in,  Surg.  134 
anaesthesia  in,  Surg.  121,  122 
complications,  Surg.  132 
deaths  from,  Surg.  124,  125 
discomfort,  deformity  and  slight  dyspnoea  as 

reason  for,  Surg.  106-108 
drainage  in,  Surg.  122 
further  series  of  500,  with  special  reference  to 

after  results  (J.  Berry),  Surg.  89-136 
healing  of  wounds  after,  Surg.  122 
late  results  of,  cases,  Surg.  127-130 
nature  of  goitre.  Surg.  93 
of  operations,  Surg.  113 
on  children,  danger  of,  Surg.  91 
principal  reason  for,  .S'mjt/.  100 
question  of  thyroid  insufflciency,  Surg.  134 
sex  and  age  incidence,  Surg.  89 
subsequent  deaths   from   causes   unconnected 
with,  Surg.  136 
parenchymatous,  at  age  of  puberty,  indication 
for  operation,  Surg.  91 
definition  of  term,  Siirg.  93 
"pure  cyst,''  definition  of  term,  Surg.  93 
retroclavicular,  Surg.  116 
retrosternal,  Surg.  116 

simple,   operations    for,   late    results   of,    Surg. 
127 
Gonorrheal   rheumatism,   definition   and   clinical 

features,  Therap.  3 
Goodall,    E.    W.,    O.B.E. —Discussion    on    epi- 
demiology of  measles,  Epid.  82 
Goodall,    J.— Vascular     change     during     uterine 
involutions  (quoted),  Obst.  315,  317 


XXIV 


Index 


Goodall,  J.  Strickland. — Discussion  on  treatment 
of   Graves'  disease,  Clin.,  Med.  &    Surg. 
15 
Gordon-Watson,      Sir     C,      K.B.E.  —  Case     of 
abdomino  -  perineal    excision    (1912)     fol- 
lowed b}-  ovariotomy  (1920),  Proct.  76 
case    of    colostomy    and    perineal    excision    for 
carcinoma  of  recti,  Proct.  76 
of  perineal  excision  for  carcinoma  of   rectum 
and  anal  canal,  with  malignant  glands  of 
right  inguinal  region,  Proct.  77 
discussion  on  pruritus  ani,  Proct.  179 
three  cases   of   fistula  treated    by  excision   and 
primary  suture,  Proct.  155 
Gough,  W. — Discussion  on    rupture   of   Ctesarean 

section  scar,  Obst.  146 
Gout,  acute,  recurrent,  dental  sepsis  as  cause  ot, 
Odont.  41,  42 
jaw- neck  syndrome  absent  in,  Therap.  2 
kind  of  baths  suitable  in.  Bain.  21 
Graham,  G. — Two  eases  of  diabetes  mellitus  of  an 

unusual  type.  Child.  18 
Granuloma  annulare,  case  of  (E.  G.   G.  Little), 
Derm.  76 
anomalous  (J.  L.  Bunch),  Derm.  44 
Gravel    (uric    acid),    connexion  with    leukaemia, 

Clin.  19 
Graves'  disease,  a  neuro-glandular  disease,  Clin., 
Med.  &  Surg.  57 
associated     with     ophthalmoplegia     externa, 

Xeur.  &  Oplith.  6,  7,  8.  12 
basal  metabolism  in,  measurement  of,  Clin., 

Med.  &  Surg.  55,  57 
case  of  (?)  paralvsis  agitans  (J.  Collier),  Xeur. 

46 
cases  showing  combined  sj-mptoms  of  hyper- 
thyroidism   and    hypothyroidism,    Clin., 
Med.  &  Surg.  42 
choice  of  operation  discussed,   Clin.,  Med.  & 

Surg.  5 
confusion  of   terms   describing  conditions   in 

cases  of,  Clin.,  Med.  &  Surg.  54,  55 
contra-indications  to  operation,  Clin.,  Med.  & 

Surg.  3 
eye  conditions  in,  Clin.,  ^Ted.  &  Su7-g.  9 
false,  see  Goitre,  exophthalmic,  false 
ligation  of  inferior  thyroid  artery  in,  difficulty 
of,  Clin.,  Med.  &  Surg.  6 
of  superior  thvroid  artery  in,  advantages  of, 
Clin.,  Med.'Sc  Surq.  6 
ner\-ous   type,    treatment   of,    surgical,  Clin., 

Med.  &  Surg.  44 
ocular  palsies  and,  Xcvr.  &  Ophth.  6,  8 
operations     for,    results    of,    Clin.,    Med.    & 
Surg.  5 
risks  of,  Clin.,  Med.  &  Surg.  5 
other  conditions  with  symptoms  simulating, 

Clin.,  Med.  &  Surg.  40 
prognosis  of,  relative,  after  operative  and  non- 
operative  treatment,  Clin.,  Med.  &  Surg. 
38,  39 
removal  of  thymus  gland  in,  danger  of,  Clin., 

Med.  &  Surg.  6 
treatment  of,  by  dentist,  physician    and   ra- 
diologist, advantages   of,    Clin.,    Med.    & 
Surg.  23 
by  X-rays,  Clin.,  Med.  &  Surg.  4,  9,  49,  50 
advantages    of    early    application,    Clin., 
Med.  &  Surg.  20 


Graves'  disease,  treatment  by  X-rays,  cases,  Clin.^ 
Med.  &  Surg.  19,  24-37,  58.  59 
contra-indications  to,  Clin.,  Med.  &  Surg. 

58 
disadvantages  of,  Clin.,  Med.  &  Siirg.  20 
danger   of    hypothyroidism   after   operative 
or  X-ray  treatment,  Clin.,  Med.  &  Surg. 
56,  57 
discussion  on,  Clin.,  Med.  &  Surg.  1-62 
early,  necessity  for,  Clin.,  Med.  &.  Surg.  20 
importance  of  early  diagnosis  in,  Cliti.,  Med. 

&  Surg.  55 
in  early  stages,  Clin.,  Med.  &  Surg.  43 
medical  causes  of  death  in,  Clin.,  Med.  & 

Surg.  15 
mental   and    other    conditions   contra-indi- 
cating operation,  Clin.,  Med.  &  Surg.  40 
mortality  from  thyroidectomy,  Clin.,  Med. 

&  Surg.  41 
removal  of   cause  of  excessive  thyroid  irri- 
tability essential,  Clin..  Med.  &  Surg.  21 
results  of  (cases),  Clin.,  Med.  &.  Surg.  14,  15 
role  of  the  physician  in,  Clin  ,  Med.  &  Surg. 

56 
selection    of    cases   suitable   for   operation, 

Clin.,  Med.  &  Sztrg.  40 
surgical,  advantages  of  early  operation, CZin., 
Med.  &  Surg.  14 

after-treatment  of  cases,  Clin.,  Med.  & 

Surg.  8,  46 
amount  of  gland  to  be  removed,  Clin., 

Med.  &  Surg.  18 
amount  of   relief  to  be  expected  from, 

Clin.  Med.  &  Surg.  10 
choice  and  nature  of  operation,  Clin., 

Med.  &  Surg.  41,  45 
choice    of   anesthetic,    Clin.,    Med.    & 

Surg.  46,  53 
conditions  when  desirable,  Clin.,  Med. 

&:  Surg.  42 
contra-indications    to,    Clin.,    Med.    & 

Surg.  19 
efiects  on  heart  conditions,  Clin.,  Med. 

&  Surg.  11,  12 
haemorrhage,  cause  of  death  after  opera- 
tion, Clin.,  Med.  &  Surg.  7 
importance   of    removal    of    portion  of 
second  lobe  of  thyroid,  Clin.,  Med.  & 
Surg.  13 
necessity  for,  discussed,  Clin.,  Med.  & 

Surg.  9 
permanence  of  gain  in  health  to  be  ex- 
pected from,  Clin.,  Med.  Sc  Surg.  13 
preparation  for  operation,  Clin.,  Med. 

&  Surg.  46 
relapse  in,  Clin.,  Med.  &  Surg.  8 
results  of,  Clin.,  Med.  &  Surg.  2,  3,  8, 

41,  47 
safety  of,  Clin.,  Med.  &  Surg.  14 
scope  and  nature  of  operation  ;  ligature 

of  vessels.  Clin.,  Med.  &  Surg.  53 
selection   of   time   of    operation,  Clin., 

Med.  &  Surg.  6.  44 
selection  of  type  of  disease,  Clin.,  Med. 

&  Surg.  44 
stages  of  progress  after  operation,  Clin., 

Med.  &  Surg.,  47,  48 
technique  of  operation,   Clin.,  Med.   & 
Surg.  7.  46 


Index 


XXV 


Graves'  disease,  vascular  type,  treatment  of,  sur- 
gical, Clin.,  Med.  &  Surg.  44 
weakness  of  ocular  movements  in,  OplitJi.  3 

Gray,     A.     A.  — Demonstration    of     pathological 
specimens  (septic  meningitis),  Otol.  41 
discussion    on   chronic   catarrhal   otitis    media, 
Otol.  11 

Gray,  A.  M.  H.,  C.B.E. — Discussion  on  instruc- 
tions for  medical  students.  War  35 

Gray,  H.  T. — Case  of  coxa  valga,  Clin.  32 
case  of  large  right  scrotal  hernia,  Clin.  32 
and  Morton,  R.  —Case  of  carcinoma  en  cuirasse, 
treated  by  X-rays,  Clin.  25 

Greenwood,  M. — Discussion  on  health  of  seamen 
on  board  ship,  Epid.  39 

Gregory,   H.   Chodali. — Case   of    severe    anaemia, 
Cliild.  1 

"  Grocers'  itch,"  -mite [Glycyplwgus)  causing,  Trop. 
25 

Groves,  E.  W.  Hev. — Discussion  on  bone  grafting, 
Orth.  19l' 

Gruner,    O.    C. — Birth    of     large     mononuclears 
(quoted),  Trop.  60 

Gulland  and  Goodall,  source  of  large  mononuclear 
cells  (quoted),  Trop.  59 

Gumma  of  breast  (specimen),  Surg.  43 

Gummata  in  muscles  in  congenital  syphilis.  Child. 
53 

Gunn.  J.  A — Cardiac  massage  (quoted),  Surg.  183, 
184 

Gunshot  injury,  false  aneurysms  following,  locu- 
lation  of  sac  in,  Surg.  6 
of  blood-vessels,  unusual  cases   of,  discussion 
on,  Surg.  IS 
wound  causing  cerebral  lesion  with  slight  dis- 
turbance of  function  of  speech,  Neur.  31, 
38 
of  temporal  bone  (Sir  C.  Ballance),  Otol.  16,  17 
wounds  of  bones   and  joints,   bone-grafting   in, 
cases  reported  (E.  W.  Hey  Groves),  Ortli. 
191 

Guthrie,   D. — Dentigerous    cyst   (follicular   odon- 
tome)  of  upper  jaw,  Laryng.  13 
foreign  body  (collar  stud)  in  oesophagus  of  infant, 
causing    spinal   osteomyelitis   and  death, 
Laryng.  63 

Guthrie,   T. — Discussion  on  lateral  sinus  throm- 
bosis without  otorrhoea,  Otol.  44 


Haematemesis,    death   from,    in   chronic   myeloid 

leukifiuiia,  Clin.  20 
Haematoceie  of  knee-joint,  case  (^I.  Fitzmaurice- 

Kelly),  OrtJt.  169 
Haematolymphangioma,  case  of   (E.  G.   Graham 

Little),  Derm.  61 
Hseraatomata,   death   from,   in    case    of    chronic 

myeloid  leuktemia,  Clin.  16 
Hsemato-nephrrsis   due    to    papilloma    of    renal 

pelvis  (Z.  Cope),  JJrol.  24 
Haematoporphyrinuria  in  hvdroa  aestivale.  Derm. 

15 
Hsematozoa,  discovery  in  blood-vessels  of  cerebral 

cortex  from  case  of  myoclonic  encephalo- 
myelitis of  malarial  origin,  Neur.  53 
in  central  nervous  system,  observers  recording, 

Xcur.  55 
Haematuria,    complicating    angioma    of     kidney, 

Urol.  35,  36,  37 


Haematuria,    complicating    general   sarcomatosis, 
Crol.  39 
"essential,"  objections  to  term,  Urol.  37 
following   melanotic   carcinoma   of    back,    com- 
plicated by  glandular  metastasis,  Urol.  39 
Haemoglobinuria,    paroxysmal,    complicating   bil- 

harzia  disease,  Trop.  20 
Haemoptysis,  induction  of  artificial  pneumothorax 

for,  Med.  21 
Haemorrhage,  accidental,  and  toxsemia,  Obst.  251 
concealed,  and  eclampsia,  case  of  (W.  Fordyce 
and  R.  W.  Johnstone),  Obst.  244 
ante-partum,  statistics  of  cases,  Obst.  2,  8 

treatment   of,   at  Rotunda  Hospital,  Dublin, 
Obst.  1 
discussion  on,  Obst.  1-21 
cause  of  death  in  operations  for  Graves'  disease, 

Clm.,  Med.  &  Surg.  7 
cerebral,  multiple,  in  leuka?mia,  Clin.  20 
intra-uterine,  and  placenta  prsevia,  microscopical 

examination,  Obst.  177 
secondarv,  from  tongue  (\V.  G.  Spencer),  Surg. 

3  " 
shock  and  anjesthetic,  risk  of,  in  major  opera- 
tions, Anasth.  31 
utero-placental     (accidental),     associated     with 
albuminuria,  Obst.  162,  186,  187 
macroscopical  examination  of    cases,    Obst. 

162, 168, 171 
microscopical   examination    of   cases,    Obst. 

163,  169,  172 
pathology  of  (G.  Ley),  Obst.  155 
cases,  Obst.  162-179 
changes  in  other  organs,  Obst.  160173 
references,  Obst.  155-162,  185 
summary   and   comparison    of    microscopic 

findings,  Obst.  179-184 
without  albuminuria,  Obst.  186,  187 
Haemorrhagic  disease  of  newborn,  disposing  factor 

in.  Child.  45 
Hahn. —  Invention  of  nephropexy  by,  Urol.  8 
Hair,  defluvium  of,  by  means  of  X-rays,  in  case  of 
ringworm.  Elect.  9 
disease  of.  radio-therapy  of,  Electr.  9 
follicle,    destruction    of,    by   continuous  electric 

current,  Electr.  49 
overgrowth  of,  as  part  of  scalp  (F.  Langmead), 
Child.  13 
Hair-balls  or  hair-casts   of   stomach  and  gastro- 
intestinal tract  (I.  J.  Davies).  Clin.  68-72 
bibliography  and  references,  Clin.  72,  73 
Hairs,  infected,  presence  of  catalytic  enzymes  in, 
method  of  detecting  presence  of,  demon- 
stration (T.  H.  C.  Benians),  Derm.  69 
Hale-White,  Sir  W. ,  K.B.E.— Discussion  on  treat- 
ment of  Graves'   disease,  Clin.,  Med.   & 
Surg.  14 
Hall,  Donald.— Discussion   on   artificial  pneumo- 
thorax, Med.  24,  25 
Halliburton,      W.      D.,      F.R.S. —  Physiological 
advance  :  the  importance  of  the  infinitely 
little     (Mackenzie      Davidson     Memorial 
Lecture),  Electr.  27-39 
Hamill,    P. — Oral     administration     of     pituitary 

extract,  Therap.  17 
Hamilton,  Sir  W. — Definition   of   psychology  by, 

Anrpsth.  1 
Hampson's  method  of  treating  ringworm  of  scalp^ 
Electr.  24 


XXVI 


Index 


Hand,  face,  ear  and  eve,  malformations  of  (E.  G. 

Dru  Drury),  Child.  24 
Hands,  sclerodactylia  of,  with  mviltiple  telangiec- 
tases   of    skin    and    mucous    membranes 
(F.  P.  Weber  and  B.  Myers),  Clin.  52 
Handley,    W.    S.— Discussion     on     cancer     and 

papillomata  of  breast,  Surg.  50 
Hannay,  IM.  G. — Two  cases  of  ?  pityriasis  rubra 

pilaris,  Derm.  70 
Harman,  N.  Bishop. — Case  of  unilateral  leontiasis 
ossia  with  optic  atrophy,  Ophth.  11 
direct  record  scotometer,  Uphth.  12-15 
discussion  on   diagnosis   and   treatment  of  con- 
genital syphilis.  Child.  64 
on  ocular  j^alsies,  Neur.  &  Ophth.  14 
on  scotometry,  Ophth.  48,  49 
on   variations  in  size  of  physiological  cup  in 
relation  to  glaucoma,  Ophth.  39 
method  of  scotometry,  Ophth.  48,  49 
trial  frame,  with   vertical   adjustment,  for  cor- 
rections of  hyperphoria,  Ophth.  15 
Harmer,  W.  D. — Discussion  on  adhesion  between 
back  of  tongue   and  posterior  pharyngeal 
wall,  Laryng.  31 
and    Just,    T.    H. — Actinomycosis    of    superior 
maxilla,  Laryng.  10 
two  cases  showing  results  of  treatment  of  lupus 
by  sodium   iodide  and  ionization  (Copen- 
hagen method),  Laryng.  9 
Harris,  W. — Discussion  on  ocular  palsies,  Neur.  & 

Ophth.  4 
Hart,  D.  Berry. — Anatomy  of  female  pelvic  floor 

(quoted),  Obst.  198 
Hastings,      S. — Case     illustrating     difficulty     in 
diagnosis  of  carcinoma  of  larynx,  Laryng. 
8 
discussion  on  Canfield  operation,  Laryng.  42 
two  cases  of  obstruction  of  oesophagus  by  foreign 
body  acting  as  ball-valve,  Laryng.  88 
Hazeline     cream,    application     in     pruritus    ani, 

T'roct.  179 
Head,  H.,  F.R.S. — Aphasia,  an  historical  review 
(Hughlings      Jackson      Lecture,      1920), 
Neur.  1 
discussion  on  aphasia,  Neur.  29,  30,  35-38 
Head  to  auticathode,  correct  distance  from,  with 
three-sized  X-ray  tubes,  and  for  full  and 
half-time  distances,  table  showing,  Electr. 
10,  11 
Health  of  seamen  on  board  ship,  certain  methods 

for  preserving  (A.  Chaplin),  Epid.  27-37 
Hearing  and   caloric    tests   in   suspected  case   of 
auditory  nerve   tumour   (Sir    J.  Dundas- 
Grant),  Otol.  18 
Heart,    activity   of,   depression    following   use    of 
barium,  antidote  to.  Bain.  23 
ductl(^ss  glands  in  relation  to.  Bain.  23 
effects  of  barium  on,  Bain.  23 
beat,  effect  of  calcium  on.  Bain.  22 
bicameral  (potentially),  in  case  of  transposition 
of  viscera  (A.  Keith  and  J.  J.  MacDonnell), 
Med.  1 
report  on,  Med,  3-7 
•     condition    of,     due    to    thyroid    trouble,    early 
recognition  of,  Clin.,  Med.  &  Surg.  23 
conditions  in  Graves'  disease,  Clin.,  Med.  &  Surg. 
15,  16 
contra-indicating    surgical    treatment,   Clin., 
Med.  &'  S^irg.  3 


Heart  conditions,  effects  of  operative  treatment  in, 
Clin.,  Med.  &  Surg.  11,  12 
disease,    congenital,  case   of   (W.    J.    Pearson), 
Child.  93 
with  transposition  of  viscera.  Child.  4 
without  bruit,  case  (P.  Langmead),  Child.  93 
dislocation  of,  extreme,  into  right  axilla,  case  of 

(J.  A.  Birrell),  Clin.  61 
disordered  action  of,  in  Graves'  disease,  Clin., 

Med.  &  Surg.  21-23 
effect  of  intravenous  injections  of  antimony  tar- 
trate on,  Trap.  20 
massage  of,  see  Massage,  cardiac 
muscle,  use  of  electro-cardiograph  in  diagnosing 

condition  of,  importance  of,  Ancpsth.  33 
rheumatic,    in    children,    treatment  in    institu- 
tions, Child.  104,  106,  107 
preventive.  Child.  106,  107 
incidence  in  Bristol,  Child.  150 

in  urban  areas  greater  than  in  rural.  Child. 
105 
rest  essential  in.  Child.  103 
treatment  of  children  with,  at  Heswall  hos- 
pital, Child.  106,  107 
Heat,  effects  of,  on   health  of  seamen   on   board 
ship,  statistics,  Epid.  28,  37 
in  tissues,  increased   by  passage   of   continuous 
electric  current,  therapeutic  effects  due  to, 
Electr.  45 
physiological  effects  of  applications  of.  Bain.  19 
Heath,  P.  ]\Iaynard.—  Case  of  deformity  about  the 
shoulder-joint,  Orth.m 
case  of  tuberculous  dactylitis,  Orth.  170 

of  ulceration  of  rectum,  I'roct.  79 
late  case  of  birth  palsy,  Orth.  53 
Heliotherapy,  combined  with  picric-brass  prepara- 
tions,   successful   treatment  of   extensive 
and  severe  case  of  tuberculosis  of  skin  by 
(J.  H.  Stowers),  Dcrrn.  85 
Helminth  infection,  relation  of,  to  bacterial  inva- 
sion of  tissues,  tumours  of  gut  wall  (due 
to  Galoncus  ix'rniciosus) ,  showing  (H.  M. 
Perry),  Trop.  23 
Hemianopia,  homonymous,  persistence  of,  Ophth. 

5,  6 
Hemiplegia  following  ligature  for  diffuse  aneurysm 
resulting    from    wound    of     left    carotid 
artery,    internal    jugular     and     vertebral 
veins  (W.  G.  Spencer),  Surg.  4 
Hemithyroidectomy     in     treatment    of     Graves' 
disease,    combined     with     radio-therapy, 
Clin.,  Med.  &  Surg.  49 
disadvantages  of,  Clin.,  Med.  &  Surg.  41 
Henderson,    P.    H. — Discussion   on   malaria  pro- 
blems. War  24 
Hendry,    R.   A. — Pregnancy  and  latent   syphilis, 

Obst.  209-216 
Henry,  R.  W. — A  lid-lifting  speculum,  Ophth.  65 
Hepburn     M.   L. — Case   of  coloboma  of   macula, 
Ophth.  2G 
discussion  on  late  infection  after   sclerostomy, 
Ophth.  56 
treatment  of  lacrymal  obstruction,  Ophth.  63 
Herbert,  A.   S. ,  O.B.E. — The   significance  of   the 
jaw-neck    syndrome     in     the     rheumatic 
group  of  diseases  (abstract),  Therap.  1 
Heredity  factor  in  causation  of  nervous  diseases, 
Neur.  25 
in  pruritus  ani,  I'roct.  179,  180 


Index 


xxvii 


Heredity,  factors  other  than,  possibly  concerned 
in  onset  of  mental  disorders,  Psi/ch.  9,  10 
Hernaman-Johnson,  F. — Discussion  on  treatment 
of  Graves'  disease,  Clin.,  Med.  &  Surg.  49 
value  of   combined   methods   in   diagnosis    (ab- 
stract), Bain.  23-25 
Hernia,  diaphragmatic,  case  of  (R.  P.  Rowlands), 
Clin.  34  36 
radical,  case  of,  operation  for,  under  local  anal- 
gesia followed  by  acute  mania,  Anccsth.  12 
scrotal,  right,  large,  case  of  (H.  T.  Gray),  Clin. 
32 
Herpes  ophthalmicus,  sixth  nerve  paralysis  asso- 
ciated with,  Xeur.  &.  Ophth.  19 
JHerrick,    J.    B. — Multiple   cerebral   hfemorrhages 

and  leukaemia  (quoted),  Clin.  20 
Heswall    hospital,    treatment    of    children    with 

rheumatic  heart  disease  at,  Cliild.  107 
Heterophoria    in    flying    officers,   treatment    of, 

results,  War  8,  9 
Hewer,  C.  Langton  and  Wallis,  R.  L.  M. — A  new 
general  an;psthetic  (ethanesal)  :  its  theory 
and  practice,  Ancesth.  37 
Hewitt,   J.,    and    Lindsay,    D.    M.— Report    on 
strength    of     Ctesarean    section    scar    in 
subsequent   pregnancy  and   labour,  Ohst. 
126,  127 
Higgins,  T.  T.,  O.B.E.— Case    of   subluxation   of 
right  hip-joint,  following  trauma,  Orth.  62 
High    tension,    injurious    effect   on    X-ray   tubes, 

Electr.  17 
Hill,   Sir  R. — Discussion  on  biology   of   epidemic 
influenza.  War  48 
discussion  on  instruction  for  medical  students. 
War  85 
Hill,      W. — Discussion     on     ('anfield     operation, 
Larijng.  42 
discussion  on  case  of  laryngocele,  Lari/ng.  17 
on   case   of    new    growth    in    left    bronchus, 

Laryng.  41 
on  case  of  pharyngeal  pouch,  Larj/ng.  47 
on  case  of  tumours  growing  from  right  supra- 

tonsillar  fossa  region,  Laryng.  51 
on  chronic  catarrhal  otitis  media,  Otol.  10 
on  cystomata  of  larynx,  Laryng.  38 
on      lymphosarcoma     of      post-nasal     "space, 

Laryng.  7 
on  right-sided  recurrent  paralysis,  Laryng.  4 
multiple  polypi  of  deep  pharynx,  Laryng.  2 
and  Lloyd,  W. — Large  fibroid  tumour  of  cheek, 
Laryng.   11 
Hine,  M.  L. — Implantation  cyst  of  iris,  Ophth.  22 
and   McMullen,    W.    H. — Discussion   on   ocular 
palsies,  Nciir.  &  OphtJi.  16-18 
Hingston,  C.  A.  F.,  O.B.E.— The  necessity  for  the 
reduction  of  blood-pressure  in  eclampsia, 
Obst.  240 
Hip-joint,    amputation    at,    by   a    posterior    flap 
(M.  Fitzmaurice-Kelly),  Orth.  169 
dislocation    of,   and    other   deformities,  case  of 
(B.  W.  Howell),  Orth.  141 
congenital,     associated     with     multiple     car- 
tilaginous exostoses,  case  (E.  L.  Evans), 
Orth.  166 
dislocation,  congenital,   complicated   by  absorp- 
tive arthritis,  Orth.  17 
by  "  pseudo-coxalgie,"  Orth.  17 
successfully     reduced,     functional     results 
(E.  L.  Evans),  Orth.  9-10 


Hip-joint,   dislocation,  congenital,  treatment   by 
Hoffa-Lorenz  method,  Orth.  10,  17,  18 
treatment  by  manipulation,  Orth.  11 
osteo-arthritis  of,  age  of  onset,  Orth.  10,  18 
right,  subluxation  of,  following  trauma,  case  of 

(T.  T.  Higgins),  Orth.  62 
snapping,  bilateral,  with  functional  varus,  case 

of  (H.  A.  T.  Fairbank),  Orth.  61 
subluxation    of,    paralytic,    with    paralysis    of 
adductors,   case  of  (H.  A.  T.   Fairbank), 
Orth.  30 
Hips,  dislocation   of,    congenital,    bilateral,    asso- 
ciated with  bilateral  radio-ulnar  synostosis 
(E.  L.  Evans),  OrtJi.  165 
Hirsch,  C.  T.  W. — Discussion  on  anesthetics   in 
plastic  surgery  of  face  and  jaws,  Anasth. 
27 
Histamine,  effect  on  capillaries,  Electr.  38 
Hobday,    F.,  CM. G. --Discussion  on  case  of   bi- 
lateral   abductor    paresis    of    vocal   cord, 
Laryng.  52 
discussion  on  eradication  of   tuberculosis   from 

man  and  animals,  Occ.  Lect.  24 
observations  on  some  of  the  diseases  of  animals 
communicable  to  man,  Occ.  Lect.  1 
Hoffa-Lorenz  method  of  treatment  of  congenital 

dislocation  of  hip-joint,  Orth.  10,  17,  IS 
Holland,    C.    Thurstan. — Description    of     X-ray 
appearances     of     hair-mass    in    stomach 
(quoted),  Clin.  71 
Holland,  Eardley. — Discussion  on  latent  syphilis 
and  pregnancy,  Obfit.  229 
discussion  on  rupture  of  Csesarean  scar  in  subse- 
quent pregnancy  or  labour,  Obst.  22-124, 
151 
unknown    causes   of   death    in   still-births    and 
abortions,  Child.  63 
Holmboe,  treatmentof  adhesions  in  artificial  pneu- 
mothorax (quoted),  2Icd.  19 
Holmes,  G.,  C.M.G. — Discussion  on  ocular  palsies. 
Near.  &  Ophih.  1 
method  of  scotometry,  Ophth.  48 
Hope,  C.  W.  M. — Discussion  on  case  of  (?)  sarcoma 
of  frontal  bone,  Laryng.  54 
lympho-sarcoma  of  post-nasal  space,  Laryng.  6 
tumour  growing  from  right  supra-tonsillar  fossa 
region,  Laryng.  51 
Hopson.  M.  F. — Complete  absence   of   deciduous 
and  permanent  teeth,  Odont.  23 
twenty-one  un erupted  teeth  in  the  mouth  of  a 
woman,  aged  49,  Odont.  24 
Horder,  Sir  T.— Case  of  (?)  idiopathic  dilatation  of 
colon,  Child.  37 
treatment  of  subacute  nephritis  by  kidney  decap- 
sulation,   with    account    of     four     cases 
(abstract),  Urol.  13-18 
Hormone,  invention  of  term,  Electr.  30 
Home,  W,  Jobson. — Cystomata  of  larynx  (synopsis 
of   epidiascopic   demonstration),  Laryng. 
37 
discussion  on  Canfield  operation,  Laryng.  43 
on   case  of   bilateral    abduction    paralysis    in 
exophthalmic  goitre,  Jjaryng.  55 
of  laryngocele,  Laryng,  19 
of  (?)  sarcoma  of  frontal  bone,  Laryng.  54 
for  diagnosis,  Laryng.  54 
on  sacculus  laryngis,  Laryng.  30 
on  specimen  to  show  artificial  emphysema  of 
right  half  of  larynx,  Laryng.  58 


XXVlll 


Index 


Home,  W.  Jobson. — Tumours  of  the  ventricles  and 
of   the  ventricular  bands  of  the   larynx; 
epidiascopic  demonstration,  Laryng.  27 
Horse,  glanders  in,  statistical  data,  Occ.  Lect.  2,3 

:ind  ox,  rabies  in,  symptoms,  Occ.  Lect.  6 
Horsford,    C. — Discussion    on    case    of    bilateral 
paralysis   of   internal  tensors   of   larynx, 
Laryng.  43 
discussion   on   case   of   tumour   of   pharynx   in 

young  man,  Laryvg.  59 
foreign  body  discharged  from  nose,  Laryng,  36 
Horsley,    Sir    Victor. — Degeneration    of    thyroid 
gland   cause  of    senile    change    (quoted). 
Bain.  10 
Hospital  accommodation  on  board  ship,  construc- 
tion of,  in  various  kinds  of  ships,  Epid. 
34-37 
provision,  general  scheme  of,  functions  of  isola- 
tion hospitals  in  (A.  K.  Chalmers),  Epid.  1 
Hot-air  baths,   special   therapeutic   applications, 

Bahi.  21 
Housing  conditions,  influence  on  rheumatism  in 

children,  Child.  102 
Hovell,  T.   Mark. — Discussion  on  Canfield  opera- 
tion, Laripig.  42 
ear    syringe    with    bayonet    joint    and    curved 
nozzle,  Otol.  13 
Howarth,  W.  G. — Discussion  on  case  of  lingual 
thyroid,  leaning.  45 
discussion   on  paralysis  of   recurrent   laryngeal 

nerve  after  thyroidectomy,  Laryng.  24 
right-sided     recurrent     paralysis    with     partial 
atrophy  and  loss  of   mobility  of  tongue, 
difificulty  in  swallowing,  Ac,  Laryng.  4 
right-sided     recurrent     paralysis    with     partial 
atrophy  of    tongue  and  weakness  of   soft 
palate,  Laryng.  3 
Howell,  B.  Whitchurch.  — Case   of   dislocation  of 
hip  and  other  deformities,  Orth.  141 
discussion  on  case  of   sclerodermia  and  sclero- 
dactylia, CliUd.  141 
fracture  of  pelvis  with  dislocation,  Child.  12 
internal  derangement  of  right  knee-joint  in  boy 

aged  8,  Orth.  31 
malformation  of  face,  ear,  eye  and  hand  (photo- 
graphs), Child.  24,  25 
suture  of  ulnar  nerve  in  girl  aged  10,  Orth.  61 
Hudson,   A.    C. — Description    of    new   perimeter, 

Ophth.  28 
Hughlings  Jackson  Lecture,  1920. — Aphasia  :    an 
liistorical  review  (H.  Head),  Xeur.  1 
views  on  aphasia  (quoted),  Xeur.  6,  11 
Humerus,  fracture  of,  ununited,  treated  by  inser- 
tion of  segment  of  fibula  into  medullary 
cavity  (C.  Kowntree),  Clin.  44 
fractured  sac  of  traumatic  aneurysm  located  in 

substance  of,  Snrg.  7 
gunshot  wound  of,  bone  grafting  in,  Orth.  191 
left,    fibro-cystic   disease    of,    bone-grafting   in, 

Orth.  191 
resection   of   4   in.  of,   and    insertion   of   boiled 
beef-bone  graft,  in  treatment   of  case  of 
osteitis  fibrosa  (C.  W.  G.  Bryan),  Cliyi.  74 
Hurst,   A.   F..  and  Roberts.   R.  T.  F.  D.— Hys- 
terical  blindness  of  four   years   duration 
cured  by  psychotherapy,  Clin.  30 
Hutchinson    teeth    in    congenital    syphilis,    four 
stages  of  life  historv  of  (quoted),  Child. 
81,  82 


Hutchinson  teeth  in  milk  dentition,  Child.  84 
Hutchison,  A.  J. — Discussion  on  case  of  leontiasis 
osseum,  Laryng.  1 
fixation  of   the    aryttenoids    in    case    of   osteo- 
arthritis, Laryng.  22 
middle-ear  suppuration  with  paralysis  of  external 

rectus  muscle  of  same  side,  Otol.  34 
pyorrhoea  alveolaris  afiecting  the  ears,  Otol.  24 
sarcoma  of  antrum,  ethmoid,  etc.,  Laryng.  69 
Hydatids  affecting  nervous  svstem,  rarely,  Neur. 

25 
Hydronephroma  of  kidney,  secondary  growth  of 
ureter,  nephrectomy,  case  (J.  W.  Thomson 
Walker),  Urol.  29 
Hydronephrosis   due   to   abnormal   renal  vessels 
kinking   the    ureter    (R.    P.    Rowlands), 
Cliu.  G 
of  one  part  of  double  kidney  with  double  ureter 

(R.  H.  Jocelyn  Swan)",  Urol.  33 
slight,  in  case  of  unilateral  hsmorrhagic  inter- 
stitial nephritis  (Z.  Cope),  Urol.  23 
Hydrophthalmoscope,  use  of,  in  case  of  extreme 
choroidal  atrophy  in  high  myopia,  Ophth. 
59 
Hygiene,  mental,  some  aspects  of  (E.  F.  Buzzard) 

Psych.  112 
Hymen,  rigidity  of,  causing  sterility,  treatment  of, 

Obst.  331 
Hyperkeratosis  bleuorrhagica,  case  (F.  C.  Doble;, 
Derm,  yl 
precancerous,     carcinoma     cutis     and     (J.    H. 
Sequeira),  Dcnn.  4 
Hyperraetropia,  cases  of,  physiological  cup  areas 
in,  Ophth.   32 
variations  in  size  of  physiological  cup  indicated 
by  frequency  polygons  in,  Ophth.  34,  35 
Hyperphoria,    correction    of,    trial    frame    with 
unilateral  vertical  adjustment  for  (N.  B. 
Harnian),  Ophth.  15 
Hyperthyroidism,    term    suggested    in   place   of 
Graves'  disease,  Clin.,  Med.  &  Surg.  17 
with  adenoma,  treatment,  surgical,  Clin.,  ATecl. 

&  Surg.  45 
see  also  Graves'  disease 
Hypertrichosis,  congenital, case  of  (J.  H.  Sequeira), 

Derm.  84 
Hypopituitarism,  case  of  (A.  W.  Sheen),  Clin.  47 
Hypoplasia  of  deciduous  dentition,  cases  of  (A.  T. 
Pitts)  Odont.  28 
causes  of,  Odont.  30 
character  of  enamel  in,  Odont.  80 
local  type,  Odont.  32 
teeth  usually  affected,  Odont.  29 
Hypothyroidism,  danger   of,   after   treatment  of 
Graves'    disease  by  operation   or  X-rays, 
Clin.  Med.  &  Surg.  56,  57 
Hypotony  favouring   late   infection  after  scleros- 
tomy. Ophth.  56 
Hypotympanum,      fluid     content,     in     chronic 

catarrhal  otitis  media,  Otol.  3,  8 
Hysterectomy     following     X-ray     treatment     of 
uterine    fibroids    and     chronic    metritis, 
Obst.  298,  299 
vaginal,  removal  of  extensive  cancer  of  cervix  by, 
with    cauterv   and    ligaments   cauterized 
(H.  R.  Spencer),  Obst.  280 
scars  resulting  from,  Obst.  4i 
Hysteria   and  malingering,    distinction  between 
Neur.  26 
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Bysteria,  definition  of,  Xcnr.  2G 

disseminated  sclerosis  mistaken  for,  Ophth.  3 
myasthenia  gravis  mistaken  for,  Ophth.  3 
Hysterical  blindness  of  4  years  duration  cured  by 
psycbotherapv  (A.  F,  Hurst  and  R.  T.  F.  D. 
Koberts),  Clin.  30 


Idiot,    Mongolian,  cataracts   in    (H.    R.    Jeremy), 

Child.  11 
Igersheimer,  visual  acuity  in  interstitial  keratitis 

(quoted).  Child.  78-80 
Iliac  vein,  internal,  danger  of  wounding,  in  Percy's 
cold     cautery    method    of    treatment    of 
inoperable  uterine  carcinoma,  Obst.  270 
Image  formation  and  aphasia,  Xeitr.  36 
Imbecility,   definition  of,  in  German  law,  Psych. 
•22 
moral  (A.  F.  Tredgold),  Psi/ch.  13 
Immersion  baths,  neutral.  Bain.  21 
Immunity  factor  in  prevention   of    malaria.    War 
18 
science  of,  effects  of  development,  Tlierap.  8 
Immunity-anaphylaxis,      cutaneous     and     non- 
cutaneous  disorders  due  to,  Demi.  25 
Immunization  in  relation   to   treatment  of  tuber- 
culosis, Occ.  Led.  20 
Imperception,  aphasia  with  and  without,  Neur.  13 

meaning  of,  Xcnr.  13 
Inchley,  0. — Influence  of  the  electric  current  on 
the  absorption  of  drugs  (abstract),  Tlierap). 
17 
Incisor  region,  supernumerary  teeth  in,  Odont.  4 
Incisors,  excessive  number  of  cusps,  Odont.  4 
in  congenital  svphilis,  Hutchinson's  description, 

Child.  81,  82 
lateral,  absence  of,  Odont.  4 
supernumerary,  Odont.  4 
syphilitic,  conical  shape  of,  Odont.  5,  6 
hypoplastic  enamel  of,  Odont.  6 
Indol,  absorption  by  kaolin,  Therap   26 
Infancy,    main    features    of    congenital    syphilis 
after,  Child.  52 
surgical  lesions  of  congenital  svphilis  in,  Child. 
61 
Infantile   form    of    progressive   bulbar  paralysis, 
Ncur.  &  Ophth.  18 
nuclear  atrophy,  Xeur.  &  Ophth.  16,  18 
Infantilism  with  marked  increase  of  subcutaneous 

fat  (W.  J.  Pearson),  Child.  42 
Infants,  congenital  svphilitic  mortalitv  of,  Child. 
62,  63 
effects  on,  of  contraction  of  syphilis  by  mother 

before  and  after  pregnancy.  Child.  77 
mortality  of,  in  Bradford,  effects  of   congenital 

syphilis  on.  Child.  62,  85 
new-born,  autisvphilitic  treatment  at  Lock  Hos- 
pital, HaVrow  Road,  Obst.  225-228 
Infarction,  placental  ajtiology  of,  Obst.  251 

pathology  of,  Obst.  250 
Infectious  disease,  cases  of,  admission  to  general 
hospitals  in  some  localities,  exclusion  in 
others,  Epid.  21 
infection  from  mass  movement  of,  Epid.  19 
notification  in  Scotland,  Epid.  8 
Infections,  minor,  Epid.  20,  21 
Influenza,  carriers  of.  War  41.  49 

diagnosis,  bacteriological,  difficulty  of,  War  i^,  50 
by  blooii  pictures'.  War  50 


Influenza,  epidemic,  biology  of,  illustrated  by  naval 
experience  (S.  F.  Dudley),  War  37-48 
illustrated    by    naval    experience,    preventive 

measures.  War  47 
isolation  in.  War  48 
leucocytosis  in,  War,  42 
pneumococcal  invasion  in,  Epid.  43,  48 
secondary  infections  in.  War  37,  41,  42 
streptococcal  invasion  in,  Epid.  43,  48 
mixed  infection  in.  War  42,  48 
pandemic,  production  of  small  epidemics  within. 

War  37 
prophylactic  vaccination  against,  value  of,  War 
47,  48, 49 

Infundibulin  in  treatment  of  ante-par  tum 
b;emorrhage,  Obst.  12 

Infundibulum,  colloid  ball-like  tumour  in  third 
ventricle  immediately  over  (J.  S.  R. 
Russell),  Xeur.  50 

Inguinal  region,  right,  malignant  glands  of,  in 
case  of  perineal  excision  for  carcinoma  of 
rectum  and  anal  canal  (Sir  C.  Gordon- 
Watson),  Proct.  11 

Inheritance  in  rheumatism  in  children,  import- 
ance of.  Child.  102 

Injury  due  to  falls,  producing  ocular  palsies,  Xeur. 
&  Ophth.  15 
nervous  diseases  caused  by,  Xeur.  23 

Inman,  A.  C. — Discussion  on  eradication  of  tuber- 
culosis from  man  and  animals.  Occ.  Lect. 
16 

Inoculation,  prophylactic,  in  inflammatory  con- 
ditions associated  with  infection  with 
Filaria  Bancrofti,  efficacy  of,  Trop.  11,  15 

Insane,  general  paralysis  of,  and  other  forms  of 
niental  disease,  microscopical  examination 
of  choroid  plexus  in  (abstract)  (T.  IMoro- 
w-oka),  Psi/cJi.  23 

Insanity,    advanced    form     of     mental    disorder, 
Psych.  5 
development  of  mania  after  ether  anaesthesia  in 

past  or  present  subjects  of,  Ancesth.  12 
family  history  of,  dread  of.  Psych.  9,  10 

Insect  carriers  of  infectious  disease,  Epid.  18,  19 

Insomnia,  frequent  with  pruritus  ani,  Proct.  172 

Instincts  or  impulses,  primitive,  PsycJi.  14 

Instruments  enabling  a  class  to  examine  the 
fundus  of  the  eye  and  to  take  photographs 
of  interior  of  eye,  demonstrations  of  (Prof. 
Salomonson),  Ophth.  27 

Intervillous  spaces,  coagulation  in,  in  placental 
infarction,  Obst.  250 

Intestinal  obstruction,  ]Meckers  diverticulum  as 
cause  of,  cases  (G.  H.  Edington).  Surg. 
83 

Intestinal  w-all,  tumours  of  (due  to  Galoncus  pcr- 
niciosus)  showing  relation  of  helminth 
infection  to  bacterial  invasion  of  tissues 
(H.  M.  Perry),  Troj).  23 

Intestine,  perforation,  following  rupture  due  to 
peristalsis  in  case  of  cancer  at  recto- 
sigmoidal  junction.  Proct.  68 
small,  strangulation  of,  by  band,  with  unusual 
absence  of  symptoms,  case  of  (W.  H. 
Ogilvie),  Clin.  27 

Intestines,  effects  of  oral  administration  of 
pituitary  extract  on,  Tlierap.  18 

Intra-abdominal  tension  and  venous  stasis,  Obst. 
250 
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Intracranial     growths,    isolated      third      nerve, 
paralysis  in,  Ophth.  2 
pressure  (?)  tumour  ;  recovery  without  operation, 

case  (J.  Taylor),  Neur.  44 
suppuration,    open-air    treatment    in    cases   of, 
Otol.  23 
Intramedullary  pegging,  in  fixation  of  bone-grafts, 

Orth.  193 
Intra-ocular  blood-vessels,  see  Blood-vessels,  intra- 
ocular 
tension   absent,  in  anencephaly,  with  large  cup 
present,  Ophth.  39 
Intrathoracic  goitre,   cases  and  statistics,  Surg., 

115-121 
Intratracheal  lusufflation  by  nasal  route  in  plastic 
surgery    of     face    and    jaws,     technique, 
Anasth.  21,  22,  26 
of  gas  oxygen  ether  in  plastic  surgery  of  face 
and  jaws,   advantages   and   technique  of, 
AncEsth.  20 
Invalid     Children's    Association,    agency    of,    in 
securing   early  cases   of   rheumatic  heart 
disease,  Child.  107 
Involuntary    movement,     rhythmical,    case     (F. 

Laugmead),  Child.  15 
Involution  of  uterus,  vascular  change  during  (G. 

Evans),  Obst.  315-313 
Ionic  medication,  definition  and   use  of,   Electr. 
41 
falsity  of  theory  demonstrated,  Electr.  44 
low  velocity  of  ions  in,  Electr.  43 
state,  action  of  drugs  in,  Electr.  42,  43 
Ionization  and  sodium  iodide  (Copenhagen  method) 
in  treatment  of  lupus,  two  cases  showing 
results  of   (D.  Harmer  and   T.   H.  Just), 
Laryng.  9 
zinc,  and  electrolysis,  in  treatment    of   chronic 
otorrhcea  (A.  R.  Friel),  Otol.  27  ;   (W.  S. 
Sharpe),  Otol.  30 
in  treatment  of  tympanic  sepsis,  Otol.  27 
Ions,    bombardment    of    tissue-cells   of    body   by, 

effects  of,  Electr.  48 
lontoquantimeter,  ionizing  chambers  of,  Electr. 
19 
purpose  of,  Electr.  18 
Ipecacuanha,  alkaloids  of,  effective  agent  in  cure 
of  dysentery,  Therap.  11,  12 
deprived  of  alkaloids,  formerly  used  in  treatment 

of  dysentery,  Therap.  8 
general  action  and  specific  value  of,  lack  of  rela- 
tion between,  Therap.  8 
Irido-cyclitis,    dental    origin    of,   and    results    of 

treatment,  Odont.  51 
Iris,  implantation  cvst  of  (M.  L.  Hine),  Ophth.  22  ; 
(W.  H.  McMuUen),  Ophth.  23 
question  of  removal,  Ophth.  23,  24 
unusual  condition  of,  case  (Ida  C.  Mann),  Ophth. 
71 
Irradiation,  cross-fire  method  of,  Electr.  17 

of  extensive  and  deep-seated  tumours  by  X-rays, 
Electr.  1 
methods  of,  Electr.  2 
Isolation  hospitals,  annual  cost   of,   comparison, 
Enid.  21 
cross-infection  in,  Epid.  18 
function   of,    in   general    scheme   of    hospital 

provision  (A.  K.  Chalmers),  Epid.  1 
origin  of,  Epid.  2 
preventive  aspect,  Epid.  5 


Isolation  hospitals,  reasons  for  removal  to,  Epid  .4 
Isolation  in  relation  to  natural  history  of  epidemic 
disease,  Ejnd.  16,  17 
in  relation  to   prevalence   of   epidemic    disease,. 
Epid.  8-17 


Jackson,  -T.  Hughlings,  on  memory  and  conscious- 
ness (quoted).  Near.  37,  38 

Jackson,  T.,  and  Oliver,  M.  W.  B. — Artificial  eye 
and  lids  attached  to  a  spectacle  frame, 
Oi}hth.  42 

Jacobaeus's  method  of  surgical  treatment  of 
adhesions  in  artificial  pneumothorax,  Med. 
19    23 

James,  H.'e.  R..  Lieut.-Col.,  C.B.,  CM. G.— Best 
form  of  instruction  for  medical  students 
to  fit  them  to  take  their  part  in  case  of 
national  emergency.  War  29 

James,  S.  P. — Discussion  on  report  of  Government 
Bacteriologist,  British  Guiana,  Tro}).  16 

James,  W.  W. — Some  clinical  cases  associated 
with  dental  infection,  Odont.  47 

Jargon-aphasia,  cause  of,  Neur.  31,  36 

Jaundice  | acholuric)  with  great  enlargement  of 
liver  but  no  ascites,  in  case  of  spleno- 
megaly (W.  S.  Sharpe),  Clin.  1 
chronic,  in  young  woman,  with  enlargement 
of  spleen  and  Jiver  (F.  P.  Weber),  Clin. 
55 

Jaw.  lower,  deciduous  molar  with  amalgam  filling 
lying  buried  in,  overlapped  by  permanent 
teeth,  case  (D.  R.  Curnock),  Odont.  45 
upper,  dentigerous  cvst  of  (D.  Guthrie),  Laryng. 
13  ' 

Jaw-neck  syndrome,  significance  of,  in  rheumatic 
group  of  diseases  (A.  S.  Herbert)  (abstract), 
Tlierap.  1 

Jaws  and  face,  plastic  surgery  of,  anaesthetics  in 
(E.  S.  Rowbotham  and  I.  Magill),  Ancesth. 
17 

Jejunal  ulcer,  case  of  (R.  P.  Rowlands),  Clin.  82 

Jenkins,  G.  J. — Discussion  on  specimens  of  septic 
meningitis,  Otol.  41 

Jeremy,  H.  R. — Cataracts  in  Mongolian  idiot. 
Child.  11 

Jewell,  W.  H..  O.B.E. — Thyro-glossal  cyst,  Laryng. 
69 

Jewesbury,  R.  C. — Case  of  oesophageal  obstruction 
in  girl,  aged  4^  years.  Child.  22 
discussion  on  diagnosis  and   treatment  of   con- 
genital syphilis.  Child.  IB 
lesion  of  crus  cerebri  in  girl,  aged  7  3'ears,  Child. 

35 
and  Spence,  J.  C— Two  cases  :   (1)  oxycephaly 
and  (2)  acrocephaly,  with  other  congenital 
deformities,  Child.  27 

Johnson,     R.,     O.B.E.  —  Carcinoma     and     fibro- 
adenoma of  breast  (specimen),  Surg.  40 
duct  papilloma  and  carcinoma  of  breast  (speci- 
men), Surg.  40 
endothelioma  of  breast  (specimen),  Siirg.  39 
lobulated  intracystic   fibroma   of   breast   (speci- 
men), Surg.  39 
pure  adenoma  of  breast  (specimen),  Surg.  39 
squamous  carcinoma  of  breast  (specimen),  Surg. 

40 
squamous  epithelial  tumour  of  breast  (specimen),. 
Surg.  40 
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Johnstone,  R.  W.,  aud  Fordyce,  W.— Case  of 
concealed  accidental  bpemorrhage  with 
eclampsia,  Obst.  244 

Joints,  affections  of,  effects  of  dental  treatment  on, 
Odont.  50 
manifestations  of  congenital  syphilis  in,  Child. 

51,    52; 

symmetrical    serous   effusion   in,    in    congenital 
syphilis,  Child.  53 

JoU,  C.  A. ^Discussion  on  treatment  of  Graves' 
disease,  Clin.,  Med.  &  Surg.  52 

Joly.  J.  Swift. — Discussion  on  urinary  obstruction 
after  prostatectomy,  i'rol.  55 

Jordan,  F. — Discussion  on  ru^Jture  of  Csesarean 
section  scar,  Obst.  144 

Jugular,  internal,  and  vertebral  veins;  and  left 
carotid  artery,  wound  of;  diffuse  aneu- 
rysm ;  hemiplegia  following  ligature  (W. 
G.  Spencer),  Surg.  4 

Juler,  F. — Plexiform  neuroma,  Ophth.  8 

Just,  T.H.,  and  Harmer,  W.  D.— Actinomycosis 
of,  superior  maxilla,  Larijng.  10 
two  cases  showing  results  of  treatment  of  lupus 
by  sodium  iodide  and  ionii^ation  (Copen- 
hagen method),  Larijng.  9 


Kaolin,  absorption  of  indol  by,  Therap.  26,  27 
action   and    effects   of,  laboratory   experimental 

work  on,  Therap.  25-28 
effect  on  Vibrio  cholerce  toxins,  TJierap.  27,  28 
expulsion  of  Vib7-io  clwlcrte  from  intestines  by, 

TJierap.  26 
treatment  of  Asiatic  cholera  by  (R.  R.  Walker), 
Therap.  23 
action  in,  conclusions  regarding,  Therap.  28 
advantages,  Therap.  25 
method  of  preparation,  Therap.  23 
Kaposi,  multiple   hsemorrhagic   sarcoma   of,  mis- 
called. Derm.  11 
Kaposi's    hsemorrhagic    sarcoma   or   Schamberg's 
disease  (?),  case  of  (E.  G.  G.  Little),  Derm. 
22 
Keith,  A.,  F.R.S. — Anatomv  of  female  pelvic  floor 
(quoted),  Obst.  208' 
report    on    heart    in    case    of    transposition    of 

viscera,  Med.  3-7 
and   MacDonnell,  J.   J. — Case  of   transposition 
of  viscera  showing  a  potentially  bicameral 
heart,  Med.  1 
Kellogg,  electric  light  bath  (quoted).  Bain.  21 
Kelly  and  Noble  on  angiomatous  growths  of  vagina 

(quoted),  Obst.  320 
Kelson,    W.    H. — Excision    of    pharyngeal   pouch 
followed  by  the  formation  of  a  carcinoma 
at  the  site  of  operation,  Lari/ng.  60 
notes  on  case  of  pharyngeal  pouch  removed  from 
male,  aged  72,  seven  years  ago,   Laryng. 
44 
tumour  of  pharynx  in  young  man,  Lari/ng.  59 
Keratitis,  interstitial,  extension  to  second  eye  after 
use  of  arsenic  injections,  Child.  80 
of  congenital  syphilitic  origin.  Child.  G4,  65 
treatment,  results  in  thirty-eight  consecutive 

cases.  Child.  78.  81 
visual  acuity  in.  Child.  78-81 
Wassermann  reaction  in.  Child.  78 
Keratodermia    blenorrhagica,    case    (E.    G.    G. 
Little),  Derm.  90 


Kerr,   J.  1\I.   M. — Discussion  on  rupture  of  Ca'sa- 
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77,  78 
discussion  on  framboesiform  syphilis,  Derm.  50 
on  latent  syphilis  and  pregnancy,  Obst.  228 
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Mackenzie,  H. — Discussion  on  treatment  of  Graves' 

disease,  Clin.,  Med.  &  Surg.  1-4,  59-61 
Mackenzie  Davidson  ^lemorial  Lecture  on  physio- 
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in  pensioners,  direction  of  researches  at  Central 
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donald),  M'ar  17 
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Child.  24 
Malignant  disease,   deep  radio  therapy  of,  maxi- 
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Odont.  12 
syphilitic,  Odont.  11,  12 
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51-55 
Marshall.    G. — Discussion    on    tuberculosis    and 

dermatitis  scrofulosa,  Derm.  36,  38 
Martindale,  L.  — Discussion  on  X-rays    in    treat- 
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Mastoid  antrum,  foreign  body  in  (T.  J.  Faulder), 
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Index 


xxxvii 
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to    take   their   part    in   case   of    national 
emergency  (Lieut. -Col.  H.  E.   R.  James), 
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Melville,  S.,  discussion  on  artificial  pneumothorax, 
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Otol.  6 
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Menstruation,  effects  of  X-rays  in,  in  treatment  of 
uterine  fibroids  and  chronic  metritis,  Obst. 
287 
Mental  aptitude  of  flying  officer,   assessment   of, 
War  3 
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15 
Metchnikoff  on  causes  of   changes   in  senescence 

Iquoted),  Bain.  11 
Meteorology  in  relation  to  prevention  of  malaria, 

llV/r  21 
Methyl-blue-eosin     staining     method    (Mann's), 

^lorowoka's  modification.  Psych.  25 
Metritis,  chronic,  and  uterine  fibroids,  treated  by 
X-rays,  record  of  seventv-six  cases  (T.  W. 
Eden  and  F.  L.  Provis),' Obst.  283-295 
treatment  by  radium,  Obst.  297 
Metrorrhagia,  cure  of,  following  X-ray  treatment 
of  uterine  fibroids  and  chronic   metritis, 
Obst.  299 
treatment   of,    bv  ^continuous    electric   current, 
Electr.  49' 
Micro-organisms,    nervous    diseases    caused    by, 

Xenr.  25 
Microtome    (giant)    method,    in     elucidation     of 

|)athology  of  breast  cancer,  Surt/.  50,  51 
Micturition,  painful,  in  acute  puerperal  salpingo- 
peritonitis, Obst   310 
Middlesex  Hospital,  methods   of   examination   of 
patients  before  operation,  Ana-sth.  32 
museum    of,    specimens    from,    of    tumours    of 
breast.  Surf/.  45 
Midland  and  North  of   England   Obstetrical   and 
Clynsecological  Societies,  conjoint  meeting 
with,  Obst.  1 
Migraine  as  cause  of  ocular  palsies,  Netir.  &  Ophth. 
15 
hereditary,  nature  of,  Neur.  26 
ophthalmoplegique,  permanent  paralysis  of  third 
nerve  following,  Ophth.  3 
Miles,  W.  E.  —Discussion  on  perineal  excision  for 
carcinoma  of  rectum,  Proct.  77 
discussion  on  pruritus  ani,  I'roit.  180 
how  soon  should  colostomy  be  performed  in  cases 
of  cancer  of  rectum  which  are  inoperable  ? 
Proct.  66 
Milk,  chief  vehicle  of  infection  of  bovine  tubercu- 
losis, Occ.  Lect.  13 
dentition,  Hutchinson's  teeth  in.  Child.  84 
dried,  ingestion  of,  Occ.  Lect.  15,  23 
infection,  correlation  of  chronic  pulmonary  tuber- 
culosis with,  Occ.  Lect.  23 


Milk,    inspection  of,   in    England,   defective,    Occ. 
Lect.  2 
tuberculou>;,  drinking  of,  Occ.  Led.  14,  22,  23 
Millard-Gubler  svndrome,  Xeur.  <fc  Ophth.  3 
Miller,  D.   A.,  and   Young,    J.,   DS.O.— Further 
observations  on  the  fetiolog}'  of  eclampsia 
and  the  pre-eclamptic  state,  Obst.  247-262 
Miller,     C.     H. — Discussion    on    instruction    for 

medical  students.  War  35 
Milligan,  Sir  W. — Chronic  catarrhal  otitis  media  : 
some  thoughts  and  suggestions,  Otol.  2-8 
discussion  on  Canfield  operation,  Lari/ng.  42 
on  case  of  frontal  cellulitis,  Larynq.  56 

of    tumours    of    pharynx    in    young    man, 
Lari/ng.   59 
on  cystomata  of  larynx,  Laryng.  88 
on  lateral  sinus  thrombosis  without  otorrhcea, 

Ptol.  43 
on     lympho-savcoma     of     post-nasal      space, 

Lari/ng.  7 
on  two  cases  of  fatal  tonsillectomy,  Laryng.  33 
Milne,  R. — Discussion  on  epidemiologv  of  measles, 

Epid.  83 
Misconduct,  causes  of,  Psych.  16 
Mites,  eggs  of,  occurrence  of,  in  faeces  of  miners  in 
Cornwall,  and  their  subsequent   develop- 
ment on  culture  media  (M.  Khalil),  Trop. 
24 
Mitochondria  in  liver  and  kidney  after  exposure  to 

gamma-radiation.  Path.  4 
Mitral  stenosis,  relation  of  congenital  syphilis  to, 

Child  49 
Molar,    deciduous,    with    amalgam   filling,    lying 
buried  in  lower  jaw,  overlapped   by  per- 
manent teeth,  case  (D.  R.  Curuock),  Odont. 
45 
third,  maxillary,  removal  with  third  lower  molar 
advocated,  Odont.  56 
Molars,   first,  upper  and  lower,  with  hypoplastic 
enamel,     but    with    cusps    covered    with 
normal  enamel,  Odont.  7 
lower,   backward    movement    of,    case    showing 

(J.  G.  Turner),  Odont.  27 
Moon's,  in  congenital  syphilis,  Child.  81,  83 
second  and  tliird,  development  of,  Odont.  2 
second,  upper,  with  third  molars  joined  to  roots, 

Odont.  9 
third,  anatomy  of,  Odont.  53 

area    of    lowered    resistance    around,    Odont. 

54,  55 
eruption  incomplete,  Odont.  53 
extraction    of,    anatomical    and    pathological 
arguments  in  favour  of,  Odont.  52-54 
prophylactic  (A.  T.  Pitts),  Odont.  52 
lower,  absence  of,  Odont.  2 

erupting  with  difificulty,  Odont.  2 
stagnation  around,  Odont.  54 
upper,  with  crown  directed  forwards,  Odont.  9 
Mole,  hairy,  destruction  of,  by  X-rays,  epithelioma 
supervening    on    scar    after    eight    years 
(W.  G.  Spencer),  Clin.  59 
Moles,  hairy,    of   face,  operation   for,   cases   after 
(H.  S.  Souttar),  Derm  29  ;  (H.  D.  Gillies), 
Derm.  31 
Mollison.    W.  M. — Case   of  cyst   on    vocal    cord, 
Laryng.  5 
case  of  giant-cell  systems  in  a  tonsil,  Laryng.  5 
of       left-sided      glosso-palato-vagal      paresis, 
Laryng.   45 
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MoUison,  W.  M. — Paralysis  of  eye  muscles  occur- 
ring  in   connexion  with  mastoiditis ;    re- 
covery, Otol.  31 
meatal  polypus  due  to  sinus  of  superficial  bony 

meatal  wall,  Otol.  23 
two  cases  of   lateral  sinus   thrombosis  without 

otorrhoea,  Otol.  42 
tympanic  exostoses,  Otol.  23 
Moll's  gland,  cvst  of,  of  unusual  size  (M.  S.  Mayou), 

Ophth   71 
Mongolian    idiot,    cataracts   in    (H.    R.    Jeremy), 
Child.  11 
infant,  cataracts  in  (references).  Child.  12 
Monilithrix,  case  of  (W.  K.  Sibley),  Derm.  70 
Mononuclear    leucocyte   count,    large,   as    aid    to 
diagnosis  of  malaria,  reliability  of,  obser- 
vations on  (H.  C.  Lucevj,  Trop.  53-64 
experiments  regarding,  Trop.  54-63 
number   per   cubic  millimetre   when    blood 
film  taken  from  first  drop  from  ear,  Trop. 
58 
variations   when   film   taken    from    ear    or 
finger,  Trop.  54-58 
Mononucleosis  in  malaria,  Trop.  4G,  47 
Moon's  molars  in  congenital  S3'philis,  Child.  81,  83 
Moore,  Irwin. — Discussion  on  case  of  laryngocele, 
Laripig.  IS 
discussion  on  cystomata  of  larynx,  Larynq.  37 
on  multiple  polypi  of  deep  pharynx,  Laryiig.  3 
on  specimen   of  artificial  empbysema  of  right 

half  of  larynx,  Lari/iig.  58 
on   two  cases  of  fatal  tonsillectomv,  Larynq. 
33 
epidiascopic  demonstration  of  two  autbenticated 
specimens  of  eversion  of  sacculus  laryngis, 
Lari/vq.   28 
Moore,  R.    Foster.  — Discussion  on  ocular  palsies, 

Neur.  &  Oi^hth.  8 
Moral    imbeciles,  deterrent  effect  of   punishment 
on,  slight  or  absent,  Psijch.  18 
general  description  of,  Psych.  19 
imbecility  (A.  F.  Tredgoldl,'P.s7/c/;.  13 
certification  of.  Psych.  22 

definition  of,  in  Mental  Deficiency  Act,  1913, 
Psych.  13 
"  early  age,"  Psych.  17 
mental  defect.  Psych.  13 
strong    vicious    or     criminal     propensities, 
Psych.  17 
differential  diagnosis.  Psych.  19,  20 
sense,  defect  of,  cause  of  misconduct.  Psych.  16 
evolution  of.  Psych.  15,  21 
in  regulation  of  human  conduct,  Psych.  15 
psychological  nature.  Psych.  15 
Moritz,  i\I. — Significance  of  parametrium  (quoted), 

Obsf.  202 
Morowoka,  T. — Tbe  microscopical  examination  of 
the  choroid  plexus  in  general  paralysis  of 
the   insane   and   other   forms    of    mental 
diseases  (abstract),  Psiych.  23 
Morphia   and    scopolamine    injections   in    plastic 
surgery  of  face  and  jaws,  Aiuesth.  23 
in    after-treatment    of    opprations    for    Graves' 

disease,  Clin.,  Med.  &  Surq.  47 
use  of,  in  labour  (A.  Louise  Mcllroy)  (abstract), 
Obst.  263 
dosage  and  effects,  Obst.  264 
Morphine     and     atropine,     injection     of,     before 
administration  of  anaesthetic,  Amesth.  13 


Morphoea  guttata  et  areata,  case  of  (E.  G.  Graham 
Little),  Dcnn.  60 
with  arthritis,  case  of  (E.  G.  G.  Little),  Derm. 
42 
Morris,  Sir  H..  Bt. — Angioma  of  kidney  (quoted), 

Urol.  35,  36 
Morton,  R. — Discussion  on  radio-therapy,  Electr. 
17 
and  Gray,  H.  T.— Case  of  c?krc\noma,  en  cuirasse 
treated  by  X-rays,  Clin.  25 
Mosquito  carriers  of  Filaria  Bancrofti,  investiga- 
tion to  determine,  Tro})-  3 
Mosquitoes,     destruction     of,     in     prevention    of 

malaria,  l\'ar  23 
Mothers,    pregnant,    syphilitic,    treatment     with 
mercurv,  Child   63 
with  salvai'san,  Child.  63 
syphilitic,     effect     of     treatment    on    children. 
Child.  77 
treatment  in  prevention  of  congenital  syi)hilis 
in  infants.  Child.  64 
Mott,  Sir  F.  W.,  F.R.S.  — Discussion  on  diagnosis 
and    treatment     of     congenital    syphilis. 
Child.  54 
syphilitic   infection   by    means    of    cbromidian 
granules  (quoted)  Obst.  220 
Month,    anaesthetic    administered    by,    in    plastic 
operations  on  face  and  jaws,  technique  of, 
Ana'sfh.  19 
dyspeptic  ulcer  of,  cause,  Odont.  48 
floor   of,    recnrient   epithelioma   of,    treated   by 

diathermy  (F.  J.  Steward),  Clin.  37 
infected,  and  elevation  of  temperature,  Odont.  50 
association  of  rheumatic  cases  with,  Odont.  50 
causing  pain  at  side  of  base  of  tongue,  Odont. 

49 
effects  on  general  condition  of  health,  Odont. 
47 
Mouth-breathing,  treatment  of.  leading  to  cure  of 

two  cases  of  asthma,  Odont.  50 
Moxon,  F.,  O.B.E. — Reading  and  writing  desk  for 
"  mvopes  and  those  disposed  to  myopia." 
Oplith.  65 
Mucin,    warm   applications,    in  chronic    catarrhal 

otitis  media,  Otol.  9 
Mud  baths  and  nephritis  (M.  Porges),  Bain.  1 
effect  on  blood  pressure,  Bain.  1,  3 
effect  on  urine,  Bnln.  2 

in  nephritis,  action  of,  conclusions  regarding, 
Bain.  3.  4 
Mumpa  on  board  ship,  EjAd.  29 
Murray,    D.    H; — Ignition    of    ether    vapour    in 
presence  of  closed  electric  light  (quoted), 
Ano'sth.  35 
Muscle  and  muscles  : 

cardiac,   little  aftVcted    bv  ordinary  exposure  to 

gamma  radiation.  Path.  10 
changes  in,  in  senescence.  Bain.  7,  10 
damaged,    injection     of     products     of,    causing 

toxfemia.  Obst.  249,  258 
extra-ocular,      oedema,       complicating     Graves' 
disease,    with     exophthalmos,    Neur.     & 
Ophth.  8,  13 
fission  products  of,  toxicity,  Obst.  249,  258 
gummata  in,  in  congenital  syphilis.  Child.  53 
of   foot,    intrinsic,   actions    and   electrical   treat- 
ment of  (G.  M.  Levick).  Orth.  143 
of  neck,  certain,  defective   development   of    (F. 
Langmead),  Child.  13 
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Muscle  and  muscles  : 
striated,  effects  of  exposure  to  gamma-radiation 

on,  Path.  9 
transplantation  of,  in  treatment  of   habitual  or 

recurrent  dislocations,  Orth.  146 
unstriated,      effects     of     exposure    to    gamma- 
radiation  on.  Path.  9 
uterine,      pathology      of,      in      utero-placental 
haemorrhage,  Obst.  156 
Muscular  dystrophv  in    bov  aged  7  years  (P.  B. 
Roth).  Orth.  19 
pains     as     danger    signal     of     rheumatism    in 

children,  Child.  106 
system,    changes   in,    after  exposure  to  gamma 
ravs  of   5  grm.  of  radium  bromide,  Path. 
8,9,  10 
physiological  effects    of    thermal    agents   on. 
Bain.  17 
Myasthenia  gravis  mistaken  for  hvsteria,  Ophth. 
3 
oculo-motor   paralysis  in,  Ncw\  &  Ophth.  13, 

14 
paralysis  of  ocular  nerves  in,  Ovhth.  3 
Mycosis  fungoides,  cases  of  (G.  Pernet),  Derm.  83; 

(H.  C.  Semon),  Derm.  9 
Myelitis,  acute,  at  about  seventh  dorsal   segment, 
with  optic  neuritis,  case  (J.  Tavlor),  Neur. 
43 
origin  microbic,  Xeiir.  25 
Myers,     A. — Discussion    on    case    of    pharyngeal 

pouch,  Larynq.  47 
Myers,    B.,    C.M.G. — Discussion     on     biology    of 
epidemic  influenza.  War  49 
enlarged  spleen  ;  case  for  diagnosis,  Clin.  80 
transposition    of  viscera   with   congenital   heart 

disease.  Child.  4 
and   Weber,  F.    Parkes. — Case  of  sclerodactylia 
of   hands  with  multiple  telangiectasis  of 
skin  and  mucous  membrane,  Clin.  52 
Myocardium,    degenerative   changes    in,    risk   of, 
during      operation      under       anaesthesia, 
Anasth.  81 
Myoclonic   encephalomyelitis   of    malarial   origin, 
case   of,    report    on    (M.    G.    Marinesco), 
Neiir.  51-55 
Myopes,  and  those  predisposed  to  myopia,  reading 
and  writing  desk  for  (F.  Moxon),  Ophth. 
65 
Myopia,  cases  of,  variations  in  size  of  physiological 
cup  in,  indicated  by  frequency  polygons, 
Ophth.,  M,m 
high,  extreme  choroidal    atrophy   in,  shown  by 
H.  D.  Batten's  hvdrophtbalmoscope  (R.  L. 
Rea),  Ophth.  59' 


Nabarro,  D.— Discussion  on  diagnosis  and  treat- 
ment of  congenital  syphilis.  Child.  60-62 

NaeYUS,  cavernous,   of   foot,  case   of   (P.  Turner), 
Clin.  48 
extensive,  of   type   naevus   unius   lateris   (J.  H. 

Sequeira),  Derm.  44 
treatment  of,  atrophic  condition  of  skin  following, 
ca?e  (E.  G.  G.  Little),  Derm.  89 

Nasal  septum,  angeioma  of,  large  (H.  Tilley), 
Tjari/ng.  34 

Nasopharynx,  tumour  of,  extending  outwards 
into  zygomatic  and  temporal  fossa?  (N. 
Patterson),  Lanjng.  31 


Naval   experience,  biology  of   epidemic  influenza 

as  illustrated  by  (S.  F.  Dudley),  UV/r  37-48 

Navigators  (air),  importance  of  previous  medical 

and  family  history,  Wor  'l 
Neame,  H. — Case  of  leprosy  affecting  conjunctiva 
and  cornea,  Ophth.  16 
and  Woodhead,  G.  R. — Discussion  on  diagnosis 
and    treatment    of     congenital     syphilis. 
Child.  78 
Neck  and  temporal  bone,  cirsoid  aneurysm  involv- 
ing (N.  Patterson),  Otol.  38 
glands  of,  chronic  enlargement  of,  in  congenital 

syphilis.  Child.  53 
muscles  of,  defective  development  of  (F.  Lang- 
mead),  CJiild.  13 
posterior  triangle  of,  extravasation  of  blood  into 
in  case  of  bullet  wound  of  second  portion 
of  subclavian  artery,  Surg.  7 
scarring  of,  from  prolonged  or  ■  excessive  X-ray 
treatment  of  Graves'  disease,  Clin.,  Med. 
&  Surg.  20 
Necrosis  in  placental  infarction,  Obst.  250 
Needle  baths,  neutral,  Bain.  21 
Needle-holder,    illuminated,    with    corneal    loop 

attached  (B.  T.  Lang),  Ojjhth.  43 
Neo-kharsivan  injections   in    congenital  sj'philis, 

Child.  61 
Neo-salvarsan,  provocative  injection  of,  producing 

positive  Wassermann  reaction.  Child,  44 
Nephrectomy,  introduction  of,  Urol.  8 
Nephritis,    chronic,    deformities    associated    with 
(H.  A.  T.  Fairbank),  Orth.  21-28 
interstitial,   chronic,    in   early  life,   relation    of 
congenital  syphilis  to.  Child.  47-48 
hsemorrhagic,  unilateral,  with  slight  hydrone- 
phrosis (Z.  Cope),  i'rol.  23 
mud  baths  and  {M.  Porges),  Bain.  1 

action  of,  conclusions  regarding.  Bain.  8,  4 
parenchymatous,     uncomplicated,     bicarbonate 

tolerance  in,  Obst.  237 
subacute,  treatment  of.  by  kidney  decapsulation, 
discussion  on,  Urol.  19 
account  of  four  cases  (abstract)  (Sir  T.  Horder), 
Urol.  13- 18 
treatment  at  IMarienbad,  Bain.  1 
war,  fetiology  of.  Bain.  1 
Nephro-lithotomy,  first  performance    of    (1880), 

Urol.  7 
Nephropexy,      transperitoneal      (abstract)       (V. 
Bonney),    Urol.  19 
Hahn's  invention  of,  Urol.  8 
Nerve-ending  in  skin,  disease  of,  in  old-standing 
and    severe   case   of   pruritus   ani,  Proct. 
173 
Nerve-fibres,  internuclear,  Xeur.  &  Oj)hth.  2,  3 
opaque,  in  both  eyes,  with  persistent  pupillary 
membrane  (N.  B.  B.  Fleming),  Ophth.  22 
Nerve,    laryngeal,    recurrent,    paralysis    of,    after 
thyroidectomy  (T.  B.  Lay  ton),  Lari/ng.  24 
optic,  atrophy  of,  followed  by  general  paralysis, 
Ojdtth.  4 
evulsion  of  (P.  G.  Doyne),  Ophth.  9 
reflexes  in  congenital  syphilis.  Child.  66,  67 
regeneration,  general  considerations  on  (E.  M. 
Corner),  Surg.  137 
Nerves,  effects  of  inifective  scar  tissue  on,   Surg. 
139 
ocular,  mixed  affection  in  diphtheritic  paralysis, 
Ophth.  3 
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Nerves,  ocular,  io  eucephalitis  lethargica,  Ophth.  3 
paralysis  in  myasthenia  gravis,  Oplith.  3 
regeneration  of,  infective  scar  tissue  and,  Surg. 
140 
"  Nerves,"  use  of  term  discussed,  Psi/ch.  4 
Nervous  disease,  cause  of   (abstract)  (E.   S.  Rey- 
nolds), Neur   23 
frequency  of  group  incidence,  Neur.  27 
disorders,  wrong  use  of  term  for  mental  disorders, 

Psi/ch.  5 
stability    and  neuro-muscular  co-ordination    in 

flying  officers,  tests  for.  War  9,  10,  11 
system,    central,    htematozoa    in,    observers    re- 
cording, Xeiir.  55 
in   children,  effect  of  rheumatism  on.  Child. 

103 
physiological    effects    of    thermal   agents   on, 

Bain.  18 
state  of  "  awareness"  in,  Aiuesth.  4 
widespread    affection     of,     failure     of    vision 
associated  with,  Ophth.  3,  4 
Nervousness   as   cause   for   operation    for   goitre, 

Sitni.  112 
Neuralgia,    trigeminal,   dental   origin   of,   Odont. 

49 
Neurasthenia,  acquired,  due  to  stress,  Neur.  24, 
26 
dental  treatment  beneficial  to,  Odont.  51 
hereditary,  Neur.  26 
Neurasthenics,      bad'  subjects     for    anesthesia, 

Ancesth.  5,  11 
Neuritis  and  gastric  attacks,  optic  neuritis  from, 
case  (S.  A.  K.  Wilson), 
diabetic,    associated   with   changes  in  posterior 

columns,  possible  cause  of,  Neur.  24 
gouty,  Neur.  24 

optic,  in  disseminated  sclerosis,  Ophth.  4 
rarity  in  disease  of  pituitary  body,  Ophth..  7 
with    acute    myelitis  at  about  seventh  dorsal 

segment,  case  (J.  Taylor),  Neur.  43 
without  impairment  of  vision,  Ophth.  5 
rheumatic,  oculo-motor,  Neur.  &  Ophth.  4 
resulting  in  paralysis  of  seventh  nerve,  Neur.  & 
Ojjhth.  13 
Neuro-fibromatosis,  case  of  (S.  E.  Dore),  Derm. 
68 
see  also  voii  Rccklingliausen's  disease 
Neuroglia   cells  in   brain    from   case  of   malarial 
myoclonic  encephalomyelitis,  Neur.  53,  54 
Neurological  aspects  (some)  of  ophthalmic  cases 

(J.  Taylor),  Ophtli.  1 
Neuroma,  plexiform  (F.  Juler),  Ophth.  8 
Neuro-muscular      co-ordination      and      nervous 
stability  in  flying  officers,  tests  for,  War 
9,  10,  11 
Neuropaths,  bad  subjects  for  anaesthesia,  Ancesth. 

5,  11 
Newborn     infants    and    pregnant    women,    anti- 
svphilitic    treatment    of,     results    of    (J. 
Adams),  Obst.  1'l'i-'2.2b 
Nightmares,  origin  of,  Psi/ch.  8,  9 
Nitch,    C— Carcinoma    of    breast,    metastasis   in 
vertebrae  (specimen).  ,S«?y/.  37 
"  Paget's  eczema  "  (specimen),  Surg.  38 
with  extensive  metastasis  (specimen),  Surg.  39 
columnar-celled  carcinoma  of  nipple  (specimen', 

Surg.  39 
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nodules  due  to  dilated  arterioles.  Child.  7 

Paterson.  H.  J.,  C.B.E. — Gumma  of  breast  (speci- 
men), Surg.  43 

Pathology,  comparative,  necessity  for  study  of, 
Occ.  Lcf-t.  15,  16 

Patients,  examination  of.  by  anaesthetist,  previous 
to  anjesthesia,  advantages  of,  Ancesth.  30 
neglect  of  preparation  before  undergoing  anaes- 
thesia, Aiuesth.  31.  32 

Paton,  L. — Discussion  on  case  of  commotio  retinae 
with  extreme  cedema.  Ophth.  41 
on  ocular  palsies.  Neur.  &  Ophth.  2,  19 

Patterson,  N. — Adhesions  between  back  of  tongue 
and   posterior  pharyngeal  wall,   Laryng. 
30 
cirsoid  aneurysm  involving   temporal  bone  and 

neck,  Otol.  38 
epithelioma  of  auricle,  O^oZ   38 
tumour  of  nasopharynx  extending  outwards  into 
zygomatic   and  temporal  fossae,    Lari/ng. 
31 

Payr.e,  J.  Lewin,  O.B.E.— An  artificial  velum  for 
congenital  cleft  palate,  Odont.  36 

Pea,  hard,  causing  obstruction  of  oesophagus,  case 
(S.  Hastings).  T^aryng.  39 

Pearson,  S.  Vere.  —  Discussion  on  artificial 
pneumothorax,  Med.  21.  23 

Pearson,  W.  J.,  D.S.O. — Case  of  congenital  heart 
disease  (shown  by  F.  Langmead),  Child. 
93 
case  of  infantilism  with  marked  increase  of  sub- 
cutaneous fat,  Child.  42 

Pellagra,  deficiency  disease,  Electr.  35 
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Pelvic  and  abdominal  viscera,  effects  of  X-rays  on, 
in  treatment  of  iiterine  fibroids  and  chronic 
metritis,  Obst.  289 
floor,  female,  anatomy  of  (H.  Briggs),  Obst.  197- 
206 

Pelvis,  fasci;e  of,  arrangement  and  relationship  to 
levator  ani^  Obst.  201 
fracture   of,    with   dislocation    (B.   W.  Howell), 

Child.  1-2 
renal,    papilloma  of,  hasmato-nephrosis   due    to 
(Z.  Cope),  Vrol.  24 

Pemphigus  vegetans  (H.  Davis),  Derm.  6 

Pensioners  contracting  malaria  in  late  war,  blood- 
cell  findings,  associated  clinical  conditions 
present,  and  proportion  in  which  parasites 
were  found  (tables),  Trop.  48-51 
see  also  Parasites,  malarial 

Pensions,  Ministry  of.  Central  Laboratory, 
researches  on  malaria  at,  Trop.  46 

Percy,  cold  cautery  method  of,  in  treatment  of 
inoperable  uterine  carcinoma  :  series  of  43 
cases  (P.  P.  Cole),  Obst.  266-278 

Perimeter,  McHardy's,  Ophtli.  47,  48,  49 

new,  description  of  (A.  C.  Hudson),  Ophth.  28 
use  of,  in  scotometry,  Ophth.  48 

Perineum,  derivations  suggested,  Obst.  205,  206 
meaning  of  term,  Obst.  205,  206 

Periostitis,  diffuse  and  local,  in  congenital  syphilis, 
differential  diagnosis  of.  Child.  52 
of  other  origin,  differential  diagnosis  from  peri- 
ostitis due  to  congenital  syphilis,  Child. 
51 

Perithelioma  of  breast  (specimen),  Surg.  33 

Peritoneal  cavity  of  mau  aged  65,  fibrous  tumour 
from  (C.  Rowntree),  Proof.  78 

Peritonitis,  chronic,  relation  of  congenital  syphilis 
to,  Child.  48 

Peri-tubal  cvst,  tuberculous,  unusual  type  of 
(F.  C.  Pybus),  Obst.  282 

Permanganate,  use  of,  for  removing  mercaptans 
from  ether,  Ancesth.  38 

Pernet,  G. — Case  of  mycosis  fungoides.  Derm.  83 
case  of  post-vaccinal  psoriasis.  Derm.  12 

Perry,  H.  !M. — Tumours  of  gut  wall  (due  to 
Galoncus  perniciosus)  showing  relation  of 
helminth  infection  to  bacterial  invasion 
of  tissues,  Trop.  23 

Perthes'  disease  (osteo-chondritis  deformans),  case 
(C.  W.  Buckley),  Clin.  49-51 

Pessaries,  condemnation  of,  Obst.  204 

contra-conceptive,    use    of,    condemned,     Obst. 
337 

PeterS:  E.  A.,  and  Lake,  R. — A  device  for  tuning- 
fork  testing,  Otol.  42 

Petrosal  sinus,  superior,  primary  infection  without 
previous  involvement  of  sigmoid  or  lateral 
sinuses,  Otol.  19,  20 
superior  and  inferior,  functions  of,  Otol.  19 

Phalanx,  middle,  ununited  fracture  of,  Orth.  142 

Pharmacology,  separation  from  specific  thera- 
peutics, Therap.  8 

Pharyngeal  poucli,  carcinoma  found  post  mortem 
at  seat  of,  Lari/ng.  45 
case  of,  first  reported  1764,  some  contemporary 
notes  of,  epidiascopic  demonstration  (A. 
Ryland),  Lari/ng.  47 
removed  from  male,  aged  72,  seven  years  ago, 
notes  of  case  of  (W.  H.  Kelson),  Larifnq. 
44 


Pharynx,    deep,    polypi   of,    multiple   (W.    Hill), 
Lari/ng.  2 
lower,  or  upper  end  of  oesophagus,  stricture,  two 

cases  of,  Lari/ng.  40 
posterior  wall  of,  and  back  of  tongue,  adhesions 

between  (N.  Patterson),  Lnrt/ng.  30 
scarlatinal  scarring  of  (D.    McKenzie),  Lnrynq. 

51 
tumour    of,    in    young    man   (W.    H.   Kelson), 
Laryng.  59 
Philip,  Sir  R.  — Co-ordinated  Edinburgh  system  in 
treatment  of  pulmonary  tuberculosis,  Occ. 
Led.  23 
Phillips,   L.— Discussion  on    rupture  of  Cesarean 

section  scar,  Obst.  135 
Phosphorus,  discovery  of,  Electr.  32,  33 
Physician  and   ophthalmic   surgeon,    co-operation 

between,  necessity  for,  Ophth.  1,  2 
Physiological    advance ;    the   importance   of    the 
infinitely     little.      (Mackenzie     Davidson 
Memorial  Lecture),  (W.  D.  Halliburton) 
Electr.  27-39 
Physiology,   truths  of,  expressed  by  great  writers 

in  general  literature,  Electr.  36 
Pickard,  R.,  C.B.,  C.M.G.— Variations  in  the  size 
of  the  physiological  cup  and  their  relation 
to  glaucoma,  Ophth.  31 
Picken,    R.    M.    P.  —  Epidemiology    of     measles 
in    a   rural   and    residential    area,    Epid. 
75 
Picric-brass   preparations,   combined    with    helio- 
therapy, successful  treatment  of  extensive 
and   severe  case  of  tuberculosis  of  skin  by 
(J.  H.  Stowers),  Derm.  85 
Pigmentation,     case     of     (?     Addison's    disease) 
(J.  M.  H.  MacLeod),  Derm.  39 
of  skin  under  radio-therapy  of  malignant  disease, 
Electr.  14 
Pilots,  air,  see  Fiijing  officers  and  Navigators 
Piroplasmosis,   action  of  trypau-blue  on,  Therap. 

10 
Pitts,  A.  T.,  D.S.O.— Absence  of  permanent  teeth 
with  normal  absorption  of  their  deciduous 
predecessors,  Odont.  33 
an  unusual   accident  in   dental  practice,  Odont 

34 
discussion    on    diagnosis   and  treatment  of  con- 
genital syphilis,  Child.  81 
prophylactic    extraction   of    the    third    molars 
Odont.  52  ' 

some    cases    of    hypoplasia    of     the    deciduous 
dentition,  Odont.  28 
Pituitary  body,  congenital  syphilitic  infection  of, 
with  spirochsetes  in  brain,  Child.  55 
disease  of,  accompanied  by  defects  in  field  of 
vision,  Ophtli.  6 
rarity  of  optic  neuritis  in,  Ophth.  7 
treatment,  Ophth.  6 
extract,  absorption  from  stomach,  Therap.  18 
in  disease  of  pituitary  bodj',  Ophth.  6 
oral  administration    of   (P.  Hamill),    Thcra)) 
17 
dosage,  Therap.  19 
effects  on  blood  pressure,  Therap).  18 
intestinal  movements  after,  Therap.  18 
gland,  effects  of   congenital  svpbilis  on.  Child 

46 
tumours,    isolated    third    nerve,    paralysis    in 
Ophth.  3 
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Pituitrin,  deficiency  of  present  knowledge  regard- 
ing. Electr.  31 
use  of,  by  moulh,  in  certain   cases  o^   uterine 
brt;niorrhage  (M.  Donaldson),    Therap.  19 
Pltuitrin-like  body  in  cerebro  spinal  fluid  (abstract) 

(W.  E.  Dixon  and  D.  Cow),  Therap.  6 
Pityriasis  lichenoides,  (H.  Davis),  Derm   7 
rubra  pilaris  and  psoriasis,  Derm.  20 

cases    of   (S.  E.  Dore),    Derm.  20;  (M.    G. 
Hannay),  Derm.  70 
Placenta,  changes  in,  association  with  toxtemia  of 
pregnancy,    reasons   urged   against,  06s/. 
260,  261 
in  uteroplacental  haemorrhage,  Ohst.  160 
condition   of.    in   case   of    concealed   accidental 

htcniorrhage  with  eclampsia,  Obst.  246 
degeneration  of,  causes  of,  Obht.  250-255 

localized,  cause  of,  Obst.  256 
human,  autolysis  of,  toxic  effects,  Obst.  249 
implantation    over   scar    of    Csesarean    section, 

iiifluence  on  rupture  of  scar,  Obst.  42 
infarction  of,  Obst.  248,  251 

pathology  of,  Obst.  250 
necrosis  of,  Obst.  248 

praevia  and   intra-uterine    hcemorrhage,    micro- 
scopical examinations,  Obst.  177 
and  toxsemia,  06s/.  254,  255 
treatment  of,  06sf.  7,  12,  15.  18 
with   vasa   prievia  ;    Cissarean    section    (A.  J. 
McNair),  Ob.it.  195 
Plague,  bubonic  and  pneumonic,  case  representing 
connecting  link  between,  Epid.  72 
food  and   rats,  connexion    together   considered, 

Epid.  66,  67 
infection,  quarantine  regulations  against,  laxity 
in  enforcing,  Epid.  73,  74 
submaxillary    adenitis    in     cats     simulating, 
Epid.  73 
on  shipboard,  a;tiology  of,  Epid.  65 

collated   experiences  of   (W.  M.  Willoughbv), 

Eind.  65 
methods  of  fumigation  discussed,  Epid.  74 
mortality  statistics,  Epid.  27,  29 
precautionary   measures  recommended,  Epid. 
71 
ships  infected  with,  number  of  rats  on,  Epid. 
70 
Plants,  green  parts  of,  source  of  vitamin  A.  Electr. 

34 
Plaster  of  Paris,  fixation  of  bone-grafts  by,  Orth. 

192,  193 
Plastic    surgery    of    the    face,    cases    illustrating 
(T.  P.  Kilner),  Clin.  67 
and  jaws,  antesthetics  in  (E.  S.  Rowbotham 
and  I.  McGill),  Aiucsth.  17 
Pleura,    "balioonmg"    of,   in   artificial   pneumo- 
thorax, Med.  18 
costal,   stripping  of,  in  artificial  pneumothorax, 

Med.  20 
inflamed,  in  artificial  pneumothorax,  treatment 

of,  Med.  18 
new  growth  in,  risk  of  operation  under  anaesthesia 
in  cases  complicated  by,  Anc^stfi.  33 
Pleural  fluids  coutaining   antibodies,  injection  in 

pulmonary  tuberculosis,  Occ.  Led.  21 
Plugging,   vaginal,    in   ante-partum   haemorrhage, 

metljod  of,  06.s/.  4 
Pneumonia  on  board  ship,  danger  of,  and  mortality 
statistics,  Epid.  27,  37,  40 


Pneumothorax,  artificial,  "ballooning"  of  pleura 
in,  Med.  18 
cases  with  fluid  discussed,  Med.  23,  27 
conducted  rales,  significance  of,  Med.  16 
discussion  on,  Med.  15-28 
external  thoracoplasty  in,  Med.  20 
indications  for,  Med.  15 
induction  for  haemoptj'sis,  case,  Med.  21 
inflamed  pleura  and  its  treatment,  Med.  18 
in  pulmonary  tuberculosis,  case-records,  Med. 

22 
intervals  and  quantity  of  gas,  Med.  16,  17 
mediastinum,  weak,  in,  Med.  18 
necessity   for   radiogram   before    commencing 

treatment,  Med.  16 
neglect  of  treatment  by,  reason  for,  Med.  24, 

25 
pleural  sclerosis  in,  Med.  17 
selection  of  cases  for,  Med.  15 
separation  of  adherent  lung,  Med.  19 
stripping   costal  pleura  ;    Tuffier's  operation, 

2Ied.  20 
surgical  treatment  of  adhesions,  Med.  19 
X-ray  examination  at,  adjunct  to,  Med.  16,  17 
complicated  by  perforation  of  lung,  Med.  21 
Pneumococcal  infection  generalized,  complicated 
by  cranial  polyneuritis,  Xeur.  &  Ophth.  5 
Pneumococcus,  secondary  infection  Jn    influenza 
from,    11  ac  42 
see  also  Influenza,  epidemic,  pneumococcal 
Poisons,    chemical,   and    eclampsia,    analogy   be- 
tween, 06s/.  257 
nervous  diseases  caused  by,  Xeur.  24 
Polio-encephalitis,    superior,    acute,    Wernicke's, 

Xrur.  it  Opiith.  8 
Poliomyelitis,   anterior,   acute,  in   adults   (F.    P. 
Weber),  Chn.  55 
differential  diagnosis  from  osteomyelitis  due  to 
congenital  syphilis.  Child.  51 
Polyneuritis,    cranial,    complicating    generalized 
pneumococcal  infection,  Xeur.  &.  Ophth.  5 
unilateral,  Xeur.  &  Ophth.  5 
Polypi    of    deep    pharynx,    multiple    (W.    Hill), 

Laryncj.  2 
Polypus  in   uterine   canal   causing  sterility,  pro- 
gnosis and  treatment  of,  06s/.  333 
meatal,  due  to  sinus  of  superficial  bony  meatal 
wall  (W.  M.  Mollison),  Otol.  23 
Ponto-cerebellar    angle,   cholesteatoma   in,   cate 

(J.  S.  R.  Rus.-ell),  Xeur.  50 
Porges,  Max. — Mud-baths  and  nephritis.  Bain.  1 
Pork,  "measles"  in,  Occ.  Lect   8 
Port  ^ledical  Officer,  duties  of,  Ejnd.  38 
Post-cricoid     carcinoma    and    other     conditions, 
exbibit  of   water-colour   drawings   of    (A. 
Logan  Turner),  Laryng.  34 
Post-nasal  .space,  lympho-sarcoma  of  (C.  W.  ^I. 
Hope),  Larynij.  6 
sarcoma  of,  treatment  by  radium,  Laryng.  7 
Post-natal  treatment  of  congenital  syphilis.  Child. 

59 
Post-partum  eclampsia,  06s/.  256 
Pott's  fracture,  treatment  of,  Clin.  63 
Pouch,  pharyngeal,   case   of,  first  reported   1764  ; 
some  contemporary  notes  of  (A.  Rylandj, 
Laryng.  47 
excision  of,  followed  by  formation  of  carcinoma 
at    site    of    operation    (W.    H.    Kelson), 
Laryng.  60 
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Pouch,  pharyugeal,  removed    rom  male,  aged  72, 
seven  years  ago,  notes  of  case  of  (W.  H. 
Kelson),  Laryng.  44 
Powell,  A.  — Discussion  on  large  mononuclear  leu- 
cocyte count  iu  diagnosis  of  malaria,  Trop. 
66 
Power,  Sir  D'A.,  K.B.E. — Discussion  on  treatment 
of   subacute   nephritis   by    decapsulation, 
Urol.  19 
Poynton,  F.  J.— Discussion  on  treatment  of  the 
rheumatic  child.  Child.  101 
and  Paterson,  D. — Congenital  deficiency  of  sub- 
cutaneous  fibrous  tissue   associated  with 
nodules  due  to  dilated  arterioles,  Child.  7 
Pozzi's  operation  in  treatment  of   sterilitv,  value 

of,  Obst.  337 
Pre-eclamptic   state  and  eclampsia,  aetiology  of, 
further   observations   on    (J.    Young   and 
D.  A.  Miller),  0b^4.  247-262 
Pregnancy  and  congenital  syphilis,  effect  on  child 
when   mother    treated   before  or   during, 
Child.  76 
and   latent   syphilis,   discussion   on,   Obst.   209- 
232 
obstetrical  histories  in  relation  to,  Obnt.  209- 
214 
contraction  of  syphilis  by  mother  before,  effect 
on  child,  Child.  77 
during,  effect  on  child,  Child.  77 
iu  rudimentary  horn-rupture,  Obst.  190 
latent  sjphilis  in.  Child.  63 
spii'illolytic    action    of,    on    Spirocha'ta  pallida 

during,  Obst.  218 
subsequent  to  Caesarean  section,  rupture  of  scar, 

discussion  on,  Obst.  22-152 
toxaemia   of,    action  on   maternal  blood-vessels, 
Obst.  261 
association  of  changes  in  placenta  with,  reasons 

urged  against,  (  bst.  260,  261 
cause  discussed,  Obst.  260 

lesions     pathognomonic     of     eclampsia     pre- 
ceding, Obst.  260 
rarely  associated  with  placenta  prtevia,  Obst. 

260 
relation  of  ovary  to,  Obst.  261 
sodium  bicarbonate  tolerance   in  (C.   White), 
Obst.  234 
Pregnant    women    and    new-born    infants,    anti- 
syphilitic    treatment   at    Lock    Hospital, 
Harrow  Road,  Obst.  225-22S 
antisvphilitic      treatment     of,     results     (J. 
Ad'ams),  Obst.  223-225 
Premolars,  lower,  cusps  of,  Odont.  3 

second,  absence  of,  Odont.  2 
Price.  G.  B.,  C.M.G. — Discussion  on  large  mouo- 
nuclear  leucocyte   count   in   diagnosis   of 
malaria,  Trop.  67 
Pringle,  J.   J.  —  Discussion  on  case  for  diagnosis. 
Derm.  13 
on    case  of  multiple    idiopathic   haemorrhagic 
.sarcoma,    Derm.  11 
of  nsevus  of  type  unius  lateris.  Derm.  45 
on  framboesiform  syphilis.  Derm.  50 
on  pemphigus  vegetans.  Derm.  6 
on  purpura  annularis  telangiectodes,  Derm.  8 
Pritchard,    E.  —  Discussion    on    case    of     severe 

anjemia,  Child.  4 
Probing    in   treatment   of    lacrymal    obstruction, 
objections  to,  Ophtli.  60 


Proboscis,  lateral,  case  of  (P.  Franklin),  Laryng. 

48 
Prostate,  anatomy  of,  after  prostatectomy,    Urol. 
48 
enlargement  of,  Urol.  9 

enucleation  of,  Freyer's  operation  for,  Urol.  10 
Prostatectomy,    anatomy  of   prostatic   bed   after, 
Urol.  48 
failure  of,  possible  causes,  Urol.  50 
post-operative  contraction,  anatomy  of,  Urol.  49 
urinarf  obstruction  after,  cases,  Urol.  43-46,  55 
post-operative  history  of  cases,  Urol.  47 
prevention  of  (J.  W.  T.  Walker),  Urol.  43 

open  operation  for,  Urol.  53-55 
treatment  of,  Ui'ol.  51 
Prostatic  cavity,  epithelialization  of,  Urol.  56 
Prostitution,  when  vicious  and  when  not  vicious, 

I'sycli.  17 
Protargol,  treatment  of  pruritus  ani  bv,  Proct.  178 
ProYis,   F.  L.,  and  Eden,  T.   W.— Record  of  76 
cases    of     uterine    fibroids     and     chronic 
metritis  treated  by  X-rays,  Obst.  283-295 
Pruritus  ani,  constipation  frequent  cause  of,  I'roct. 
177 
discussion  on,  Proct.  172-180 
diseases    connected    with,     in    derniatological 

practice,  Proct.  177 
due  to  rectal  constipation,  Proct.  180 
to  sensitization  to  food,  Proct.  180 
examination   with    sigmoidoscope    in   obscure 

cases  of,  Proct.  179 
hereditary  tendency  in,  Proct.  179,  180 
in  women,  Proct.  180 
old  standing  and  severe  cases,  disease  of  nerve 

endings  in  skin  in,  Proct.  173 
paroxysmal,  treatment,  difficult}-  of,  Proct.  173 
streptococcic  infection  of  skin  causing,  Proct. 

173,  174 
surgical  cases,  two  classes  of,  Proct.  179 
treatment,  aperient,  before  going  to  bed,  Proct. 
179 
by  Ball's  operation,  Proct.  174 
by  intestinal  irrigation,  Proct.  179 
by  local  applications,  Proct.  173,  179 
by  operation,  Proct.  174 
by  X-rays,  Proct.  174,  176 
when  disease  due  to  dermatitis,  I'roct.  178 
types  of,  Proct.  172 
Pseudo-coxalgie,    case   of   (H.    A.    T.    Fairbank), 
Orth.  24 
complicating  congenital  dislocation  of  hip-joint, 
Orth.  17 
Psoriasis  and  pityriasis  rubra  pilaris,  Derm.  20 
post-vaccinal,  case  of  (G.  Peinet),  Derm.  12 
pruritus  ani  associated  with,  I'roct.  177 
treated  by  Danysz's  method,  two  cases  of  (H.  W. 
Barber),  Derm.  24 
Psycho-analysis,  value  cf,  Psych.  2 
Psychological     medicine,    general    principles    of, 
knowledge   of   necessary  to   practitioners, 
I'sych.  7 
Psychology,  definition  of  term,  Aiuestli.  1,  2 

of  Hiia'sthesia  (D.  W.  Buxton),  Anccstli.  1 
Psychoses,  influence  on  phenomena  of  anaesthesia, 

AiKesth.  7 
Psychotherapy,  hysterical  blindness  of  four  years' 
duration    cured    by    (A.     F.     Hurst    and 
R.  T.  F.  D.  Roberts),  Clin.  30 
present  position  of,  Psych.  3 
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Puberty,  parenchymatous  goitre  at  age  of,  indica- 
tion for  operation,  Surg.  91 
Puerperal     salpingo  -  peritonitis,     acute     (A.     W. 

Bourne),  Obsf.  307 
points   of    difference    from   acute   salpingitis, 

Obst.  308,  309 
Pulse  of  flying  officer,  ideal  range  of,  Mar  14 
Punishment     in     relation    to    moral    imbecility, 

I'si/ch.  19 
Pupillary     membrane,    persistent,    with_  opaque 

nerve    fibres     iu    both    eyes    (N."    B.    B. 

Fleming),  Ophth.  22 
Purpura  annularis  telangiectodes  (H.  C.  Semon), 

Derm.  8 
Pybus,  F.  C. — An   unusual   type   of    tuberculous 

peri-tubal  cyst,  Obst.  282 
Pyorrhoea   alveolaris    affecting    the    ears    (A.    J. 

Hutchison),  Otol.  24 
cause  of  hyper-activitv  of  thyroid  gland,  Clin., 

Med.  &  Surg.  21,  22,  23 
Pyosalpinx,  cause  of  incurable  sterility,  Obst.  330 
Pyuria,  slight,  simulation  of,  by  leukiemic  oozing 

of     urine     in    case    of     chronic    myeloid 

leukaemia,  Clin.  16 


Quadriceps,  alteration  of  line  of  pull  of,  in  treat- 
ment of  recurrent  dislocation  of  patella, 
Orth.  150 

Queen's  Hospital  for  facial  injuries,  repair  of 
fractured  mandible  by  free  autogenous 
bone-graft,  cases  and  radiograms  illus- 
trating technique  and  results,  Surg.  83 

Quenu,  observations  on  shock  (quoted),  Obst.  249, 
253 

Quinine,  general  action  and  specific  value  of,  lack 
of  relation  between,  Therap.  8 
in  treatment  of  malaria,  War  19 
iu   urine,    test    for,    in   pensioners    for   malaria, 
value  of,  2'7-op.  52 


Rabies,  animals  affected,  Occ.  Led.  5 
in  1919,  statistics,  Occ.  Lect.  6 
in  cats,  symptoms  of,  Occ.  Lect.  5 
in  dogs,  symptoms  of,  Occ.  Lect.  5 
in  horse  and  ox,  symptoms,  Occ.  Led.  6 
Radiation  sickness,  prevention  of,  Eledr.  15 
Radiography,  effect  on  dental  surgery,  Odont.  7 
Radio-therapy,    combined    with    hemithyroidec- 
tomy,    in    treatment   of   Graves'   disease, 
Clin.,  Med.  &  Surg.  49 
deep,  Eledr.  1 

(N.  S.  Pinzi),  Eledr.  12 

aluminium  for  filtration,  Eledr.  13 

fall   of    intensity  with   distance,  experiments 

showing,  Eledr.  4-8 
maximum  amount  in  one  dose  preferable  in 

malignant  disease.  Eledr.  14 
systems  of,  Eledr.  13 

X-ray  tube  with    large  radiating   anode    pre- 
ferable to  focus  tube,  Eledr.  7 
discussion  on,  Eledr.  1-2G 
failure  in,  causes  of,  Eledr.  17 
of  cancer,  full  dosage  required  in,  Eledr.  19,  20 
of  breast,  Eledr.  20,  21 
of  larynx,  Eledr.  21 
of  epithelioma  and  carcinoma  of  skin,  Eledr.  12 
of  lupus  and  rodent  ulcer,  Eledr.  11,  12 


Radio-therapy  of  malignant  disease  of   face  and 
neck,  Eledr.  21 
of  skin  and  mucous  membranes,  Eledr.  9,  11,  15 
of  superficial  structures  (G.  B.  Batten),  Eledr.  9 
method  of  working  at  half-time  distances  in, 
Eledr.  10 
of  tuberculous  glands  and  joints,  Eledr.  19,  21 
of    tumours,    main    objects   to   be   attained   in, 

Eledr.  24,  25 
over-filtration  in,  Eledr.  25 
skin  changes  caused  by,  Eledr.  14 
some  physical   considerations  in  (S.  Russ   and 

L.  H.  Clark),  Eledr.  1 
system    of    H.    Wintz,    technique    and    results 
(quoted),  Eledr.  18-22 
Radio-ulnar  synostosis,  bilateral,  associated  with 
bilateral   congenital  dislocation   of    hips, 
case  (E.  L,  Evans),  Orth.  165 
Radium   and    X-rays,    treatment   of    mediastinal 

neoplasm  by  (R.  T.  Lewis),  Clin.  22 
Radium   bromide,  gamma  rays  of  5  grm,  of,  ex- 
posure to,  changes  in  blood  system.  Path.  4 
changes  in  gastro-iutestinal  tract.  Path.  12 
in  generative  system.  Path.  13 
in  kidney,  Path.  10 
in  liver,  I'atli.  10 

in  muscular  system,  Path.  8,  9,  10 
cytological  appearances.  Path.  2 
lethal  effects,  Path.  1 

pathological  effects  (W.   S.  Lazarus  Barlow), 
Path.  1 
burn,  case  of  (E.  G.  Graham  Little),  Derm.  68 
discovery  of,  benefits  resulting  from,  Eledr.  32 
irradiation  by,  of  localized  and  nearly  superficial 

tumours,  methods  of,  Eledr.  8 
treatment   of    chronic   catarrhal   otitis    media, 
Otol.  8,  10 
of  pruritus  ani,  Prod.  178 
of  post-nasal  space,  Lari/ng.  7 
of  uterine  fibroids  and  chronic  metritis,  Obst. 
296,  297 
Radius  and  ulna,  synostosis  of,  case  (D.  M.  Aitken), 

Orth.  165 
Rats,  dead  fleas  from,  carriers  of  plague  on  ship- 
board, Epid.  65 
food  and  plague,  connexion  together  considered, 

Epiid.  66,  67 
method  of  destruction  on  board  ship,  Epid.  69 
numbers  of,  on  ships  infected  with  plague,  Epid. 

70 
plague-infected,  mortality  on  board  ship,  Epid. 
70 
notification,  Epid.  71 
Rawling,    L.    B. — Chronic    mastitis    with    cysts 
(specimen),  Sicrg.  34 
duct  papilloma  of  breast  (specimen),  Surg.  35 
fibro-adenoma   and   carcinoma   of    same  breast 

(specimen),  Surg.  34 
fibro-adenoma  of  breast,  vnidergoing  carcinoma- 
tous degeneration  (specimen),  Surg.  33 
galactocele  (specimen),  Surg.  35 
osteo-chondro-sarcoma     of     breast,   (specimen), 

Surg.  34 
Paget's  disease  of  nipple  (specimen),  Stirg.  84 
perithelioma  of  breast  (specimen),  Siirg.  33 
Rea,  R.  L. — Case  of  extreme  choroidal  atrophy  in 
high    myopia,    shown    by   R.   D.  Batten's 
hydrophthalmoscope,  OphtJi.  59 
Reading  a  priori  conceptual  term,  Neur.  37 
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Reading  and  writing  desk  for  myopes  (P.  Jloxon), 

OphOi.  65 
Reading  (town  of),  prevalence  of  rheumatism  and 

chorea  in,  CliUd.  106 
Yon  Recklinghausen's  disease,  case  of  (R.  A.  Kerr), 

CUn.  33  ;   (A.  Savill),  Derm.  81 
Rectal  fistulfe.  see  Fistuhr,  rectal 
Recto-sigmoidal    junction,   cancer   at,    peristalsis 
causing  rupture  at  site  and  intestinal  per- 
foration, Proct.  68 
cancer  at,  time  to  perform  colostomj',  Proct. 
67-69 
Rectum,  adenomyoma  of,  discussion  on,  Proct.  182 
ampulla   of,  cancer   at,   time  to   perform   colo- 
stomy, Proct.  69,  70 
and  anal  canal,  with  malignant  glands  in  right 
inguinal  region,  perineal  excision  for,  case 
of  (Sir  C.  Gordon- Watson),  Proct.  77 
cancer  of,  involving  anal  canal,  time  to  perform 
colostomy,  Proct.  71 
inoperable,  cases  of,  how  soonishould  colostomy 

be  performed  (W.  E.  Miles),  Proct.  66 
treatment  by  colostomy  and  perineal  excision, 
case  (Sir  C.  Gordon-Watson),  Proct.  76 
excision   of,  three-stage  abdomino-perineal,    for 

cancer  (H.  G.  Anderson),  Proct.  162,  163 
prolapse    (procidentia)  of,    in    adults,    operative 
treatment  of  (J.  P.  Lockhart-Mummery), 
Proct.  72-75 
tumour  of,  section  from  (W.  B.  Gabriel),  Proct. 

80 
ulceration  of,  case  of  (P.  M.  Heath),  Proct.  79 
Rectus,    internal,    and    abducens   nerve,    relation 
between,  Neur.  &  Oplith.  1 
muscle,  external,  paralysis  of,  on  same  side  as 
middle  ear  suppuration  (A.  J.  Hutchison), 
Otol.  3-4 
Reece,  R.  J. — Discussion  on  health  of  seamen  on 
board  ship,  Epid.  38 
discussion  on  smallpox  outbreak  in  Glasgow  in 
1920,  Epid.  62 
Reflexes  in  case  of  rhythmical  involuntary  move- 
ment. Child.  16 
Reid,  Sir  A,,  K.B.E. — Report  on  X-ray  examina- 
tion in  case  of  (?)  neoplasm  of  lung,  Clin. 
44 
Renal  dwarfism,  case  of  (C.  Max  Page),  Child.  89 
insuflficiency,  with  multiple  fractures,  differen- 
tial diagnosis   from  osteomyelitis  due  to 
congenital  syphilis.  Child.  52 
surgery,  see  Kidneys,  surgery  of, 
veins,  both,  and  inferior  vena  cava,  thrombosis 
of  (P.  Parkes  Weber),  Med.  9 
Renfrewshire,  measles  in,  administrative  control 
of.  Epid.  79 
case  incidence,  Epid.  76 
death-rates,  Epid.  76 
epidemiology  of,  Epid.  75 
fatality  statistics,  Epid.  76,  77 
incidence  and  fatality  according  to  age,  Epid. 

78 
influence  of  social  conditions,  Epid.  79 
notification,  Epid.  75,  81 

exclusion  of  rubella  in,  Epid.  82,  84 
periodicity  of.  Ejjid.  76 
Respiration,  artificial,    performance   essential   in 
conjunction  with  cardiac  massage,  Surg. 
184 
ef&cient,  in  flying  officers,  importance  of,  War  12 


Respiration,  efficient,  tests  for.  War  15,  16 

physiological  effects  of  thermal  agents  on.  Bain. 
17 
Respiratory  system,    changes   in,    in  senescence. 
Bain.  6.  9 
effects  of  ethanesal  on,  Ancesth.  41 
Rest    in    rheumatic    heart    disease    in    children, 
necessity  for   and   supervision   of.   Child. 
103 
value   of,    in   prevention    and    cure    of    psycho- 
neuroses.  Psych.  10 
Retention  cyst  of  floor  of  left  nostril,  with  specimen 
of   similar  cyst   removed   last   year   from 
right   nostril   of    same    patient    (G.    W. 
Dawson),  Laryng.  50 
Retina,  see  Commotio  retinae 
Retroclavicular  goitre,  Surg.  116 
Retrosternal  goitre,  Surg.  116 
Reynolds,   E.    S.— Causes  of  nervous  disease  (ab- 
stract), Neur.  23 
Rheumatic  cases,  association  of  mouth  infection 
with,  Odont.  50 
fever,  dental  sepsis  as  cause  of,  Odont.  41 
group  of  arthritic  diseases,  suggested  classifica- 
tion of,  Therap.  4 
of  diseases,  significance  of  jaw-neck  syndrome 
in  (A.  S.  Herbert)  (abstract),  Therap.  1 
heart  disease,  treatment  of,  necessity  for  rest  in, 

ChUd.  103 
origin  of  ocular  palsies,  Neur.  &  Ophth.  4,  5,  13 
Rheumatism,  acute,  in  children,  after-treatment. 
Child.  104,  107 
age  factor.  Child.  102 
channels  of  entrance  of  infective  agent,  Child. 

104 
danger  signals.  Child.  105 
effect  on  nervous  system.  Child.  103 
factors  of  soil  and  climate.  Child.  102,  105 
influence  of  conditions  of  housing.  Child.  102 
inheritance  factor,  importance  of.  Child.  102 
seasonal  incidence,  Child.  102 
treatment  of,  by  sensitized  vaccine,  Child.  101 
difficulties  in,  Child.  105 
discussion  on.  Child.  101-107 
and  allied  conditions,  relation  of  dental  sepsis  to 
(J.  G.  Turner),  Odont.  39 
cases,  Odont.  41 
and  rheumatoid  arthritis,  confusion  of  meaning 

of  terms,  Therap.  2 
dental  sepsis  as  cause  of,  cases,  Odont.  42 
gonorrhoeal,     definition    and    clinical    features, 

Therap.  3 
kind  of  baths  suitable  in.  Bain.  21 
prevalence  in  Reading,  Child.  106 
toxic  or  infective,  jaw-neck  syndrome  present  in, 

Therap.  2 
true,  jiw-neck  syndrome  absent  in,  Therap.  2 
virulent,  apyrexial,  Child.  104 
Rheumatoid  arthritis  and  rheumatism,  confusion 
of  meaning  of  terms,  Therap.  2 
case  of  (P.  Latigmead),  Child.  37 
caused  by  bullet  retained  in  ear,  Otol.  25 
definition  and  clinical  features,  Therap.  3 
vaccine  treatment  of  (abstract)  (H.  W.  Crowe), 
Therap.  5 
Rhinolith  of  unusual  size,  tinnitus  associated  with 

(Ij.  Colledgo),  Otol.  24 
Rhythmical   involutionary   movements,   case   (F, 
Langmead),  Child.  15 
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Rice,  highly  polished,  consumption  of,  producing 

beri-beri,  Electr.  34 
Rickets,  absence  of  vitamin  A  causing,  Electr.  34 

relation  of  congenital  sjphilis  to.  Child.  49' 
Rieux,    J.— Mononucleosis    in    malaria    (quoted), 

Trop.  47 
Ringworm,  animals  infected  in,  Occ.  Led.  8 
associated  with  pruritus  ani,  Prod.  Ill 
of    scalp,    treatment     by    Hampson's     method, 

Eledr.  24 
treatment     by     Kienbock's     five-area    method, 
distance    of    anticathode   from    skin    in, 
Eledr.  22 
use  of  Sabouraud's  pastille  in,  Eledr.  15 
X-ray  treatment  of,  dosage  in,  Eledr.  10,  11 
with  Coolidge  tube,  Eledr.  10,  11 
Riviere,    C. — Discussion    on     artificial    pneumo- 
thorax, Med.  15 
Roberts,  R.  T.  F.  D.  aud  Hurst,  A.  F.— Hysterical 
blindness  of  four  years'  duration  cured  by 
psychotherapy.  Clin.  30 
Robertson,   A.   and  Thomson,   J.   G. — Value    of 
laboratory   reports   ou   stools   in   cases  of 
suspected    amoebic    dysentery    and    their 
interpretation  by  the  clinician,  with  note 
on    diagnostic    significance     of    Charcot- 
Leydeu  crystals,  Trop.  33-44 
Robinson,  A.,  on  pre-natal  death  (quoted),  Obst. 

338 
Rodent  ulcer,  cases  of  (H.  ^MacCormac),  Derm.  79 ; 
(A.    W.    Williams)    (shown   by   E.    G.   G. 
Little),  Derm.  80 
radio-therapy  of,  dosage,  Eledr.  11,  12 
Rogers,    Sir  L.,    G.I.E.,    F.R.S. — Discussion    on 
large     mononuclear    leucocyte    count    in 
diagnosis  of  malaria,  Troi^.  68 
discussion   on    report    of    Government   Bacteri- 
ologist, British  Guiana,  Trop.  17 
mortality   and  prognosis  of  cholera   treated   by 
author's  hypertonic  saline  method,  based 
on  2,000  cases,  Trop.  74 
Presidential  address,  Trop.  28 
successful  treatment  of  leprosy  by  injections  of 
soluble    preparations    of    fatty    acids    of 
chaulmoogra  and  other  oils,  and  its  bear- 
ing on  the  tuberculosis  problem,  Therap. 
29 
Roll,  G.  Winfield. — Case  showing  macular  changes, 
02}hth.  69 
foreign   body   retained  in   eye   for  many  vears, 
Ophfh.  25 
Rolleston,  Sir  H.,K.C.B. — Discussion  on  diagnosis 
and     treatment    of     congenital    syphilis. 
Child.  43,  86 
Romanis,  W.  H.  C. — Discussion  on  treatment  of 

Graves'  disease,  Clin.,  Med.  &  Surg.  40 
Rose,  F.  G.  — Report  of  the  Government  Bacteri- 
ologist,    British     Guiana,     to     Tropical 
Diseases  Research   Fund   Commttiee   for 
period    January,    1919,   to    Mafch,   1920, 
Troj}.  1 
Ross,  Sir  R.,  F.R.S. — Discussion  on  large  mono- 
nuclear leucocyte  count   in   diagnosis   of 
malaria,  Trojy.  64 
Rotation  tests  for  flying  officers.  War  4 
Roth,    Paul   B.— Case   of   brittle   bones   in  young 
man  aged  20,  Orth.  19 
case   of  osteitis  deformans  of   left   tibia,   Orth. 
168 


Roth,  Paul  B. — Fracture  of  right  semilunar  bone' 
Surg.  55 
muscular  dystrophy  in  bov  aged  7  years,  Orth. 
19 
Rotunda   Hospital,   Dublin,    treatment    of    ante- 
partum haemorrhage  at,  Obst.  1 
Routh,     Amand. — Discussion    on    diagnosis     and 
treatment   of  congenital   syphilis.    Child. 
62-64 
discussion  on  rupture  of  Csesarean  section  scar, 
Obst.  136 
on  use  of  morphia  in  labour,  Obst.  265 
latent  syphilis  in  pregnancy,  Obst.  216-223 
Rowbotham,    E.    S.    and   Macgill,    Ivan. — Anaes- 
thetics in  plastic  surgerj'  of  face  and  jaws, 
Ancesth.  17 
Rowlands,  R.  P.,  O.B.E. — Carcinoma  of  stomach, 
partial  gastrectomy,  Clin.  9 
case  of  diaphragmatic  hernia,  Clin,  84-36 
of  gastro- jejunal  ulcer,  Clin.  82 
of  jejunal  ulcer,  Clin.  82 
hour-glass  stomach  with  pyloric  stenosis,  treated 
by  gastro-jejunostomy  followed  by  gastro- 
gastrostomy,  Clin.  8 
hydronephrosis   due   to  abnormal   renal    vessels 

kinking  the  ureter,  Clin.  6 
partial  gastrectomy  for  simple  ulcer,  Clin.  1 
Rowntree,     C.  — Case     of     ununited     fracture    of 
humerus  treated  by  insertion  of   segment 
of  fibula  into  medullary  cavity,  Clin.  44 
fibrous   tumour  from  peritoneal  cavity  of  man, 
aged  G5,  Prod.  78 
Royal  Air  Force,  influenza  in,  diagnosis  by  blood 

pictures.  War  50 
Rubber  balloons,  illustrating  clinical  significance 
of  deep  tension  in  the  eye  in  its  bearing 
on  glaucoma  (R.  D.  Batten),  Ophth.  29 
Rubella,    exclusion    in    measles    notification     in 

Renfrewshire,  Epid.  82,  84 
Rumboll,    S.  —  Discussion   on   treatment   of   ante- 
partum hajmorrhage,  Obst.  17 
Rass,    S.  and  Clark,   L.    H. — Some  physical  con- 
siderations in  radio-therapy,  Eledr.  1 
Russell,     J.     S.     R. — Cholesteatoma     in     ponto- 
cerebellar angle,  case,  Neur.  50 
colloid    ball-like    tumour     in     third    ventricle, 
immediately  over  infundibulum,  Neur.  50 
Russian    bachs,    contra-indicated    in    senescence, 

Bain.  21 
Ryland,    A. — Chronic   superficial  abscess   of    left 
frontal  sinus,  Laryng.  15 
complete    bilateral    abolition    of    acoustic    and 
vestibular     reactions     following    cerebro- 
spinal fever,  Otol.  37 
some  contemporary  notes  of  a  case  of  pharyngeal 
pouch,  first  reported  in  1764  ;  epidiascopic 
demonstration,  Laryng.  47 


Saberton,  C.  W.  S. — Discussion  on  radio-therapy, 

Eledr.  23 
Sacculus  laryngis,  eversicn  of,  two  authenticated 

specimens  of,  epidiascopic  demonstration 

(Irwin  Moore),  Laryng.  28 
Sacrum,  hollow  of  (?)  fibrosarcoma  removed  from 

(D.  Drew),  Obst.  233 
lower  part  of,  abscess  and  sinus  over.  Prod.  180 
St.  Bartholomew's  Hospital  Museum.— Specimens 

from,  of  tumours  of  breast,  Surg.  33-35 
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St.  George's  Hospital  Museum. — Specimens  from, 

of  tumours  of  breast,  Surg.  36 
St.    Thomas's     Hospital     Museum.  —  Specimens 

from,  of  tumours  of  breast,  Surg.  37 
Saliva  ejector,  tube  of,  papilla  of  Wharton's  duct 
drawn   into    (unusual   accident  in   dental 
practice),  Odont.  .34 
Salmond.  R.  W.  A. — Discussion  on  radio-therapy, 

Electr.  -23 
Salomonson,    Prof.  —  Demonstration    of     instru- 
ments  enabling   a   class    to  examine   the 
fundus  of  eye  and  to  take  photographs  of 
interior  of  eye,  Ophtli.  27 
Salonica,  malaria  cases  admitted  to   hospital  in, 

statistics,  Trop.  45 
Salpingitis  causing  sterility,  prognosis  and  treat- 
ment of,  Obst.  333 
puerperal     and     non-puerperal,    differences     in 
phvsical  signs  and  treatment,  Obst.   308- 
309 
Salpingo-peritonitis,     puerperal,    acute    (A.    W. 
Bourne),  Obst.  307 
bacteriology  of,  Obst.  310 
causes  of,  Obst.  310 
morbid  anatomy  of  Fallopian  tubes  in,  Obst. 

308 
operation  in,  necessity  for,  Obst.  311,  312 

technique  of,  Obst.  312,  313 
physical    signs,    symptoms   and   treatment, 
Obst.  310-312 
Salt,  ionic  stage  of,  temporary  changes  in.  Electr. 

41 
Salvarsan.  action  on  spirochsetes  and  parasites  in 
vitro,  compared,  Therap.  10 
and  mercurial  inunctions  in  treatment  of  tabes, 
Xeur.  39,  40 
in  post-natal  treatment  of  congenital  syphilis, 
Child.  59 
circulation   in    blood    in    colloidal    form    only, 

Tlwrap.  11 
efficacy  of,  due   to  oxidation  in  bodv,    Therap. 

11 
in    treatment    of    pregnant    svphilitic    women, 
Child.  63 

and  new-born  infants,  Obst.  226,  227 
provocative     injection     of,    producing     positive 

Wassermann  reaction,  Child.  44 
with  addition  of  liver  emulsion,  action  on  spiro- 
chaetes,  Therap.  10 
Sanatoria,  cases  of  pulmonary  tuberculosis   dis- 
charged from,  •' clinically  arrested,"  record 
of  serum  reactions  in,  Occ.  Led.  22 
treatment  of  pulmonary  tuberculosis  in,  cause  of 
bad  results,  Occ.  Lecf.  23 
Saner,  F.  D. — Case  of  fracture  of  femur  and  tibia 

of  same  leg,  Clin.  45 
Sarcoids  of  Darier-Roussy  type  (E.  G.  G.  Little), 

Dervi.  3 
Sarcoma,    hemorrhagic,   Kaposi's  (?)   or   Scham- 
berg's  disease,   case  of   (E.  G.  G.  Little), 
Derm.  22 
melanotic,  of  kidney  (P.  Turner),  Urol.  .38 
multiple    hiiemorrhagio,    of    Kaposi,    miscalled. 

Derm.  11 
multiple  idiopathic  haemorrhagic,  case  of  (J.  L. 

Bunch),  Derm.  10 
of  breast,  round-celled  (specimen),  Siircj.  35 
undergoing     fatty     degeneration     (specimen), 
Surg.  37 


Sarcoma  (?)  of  frontal  bone,  diagnosed  pathologi- 
cally as   malignant   growth   of   epithelial 
type,  Lari/ng.  54 
of     post-nasal     space,    treatment     by    radium, 

Lari/ng.  7 
of  uterus,  two  cases  of  (H.  R.  Andrews),  Obst. 
305,  324 
descriptions  of  the  tumours  and  microscopical 

reports,  Obst.  325,  326 
report  of  Pathology  Comruittee,  Obst.  326 
pigment,    idiopathic,    multiple     (Kaposi),    case 

(.J.  H.  Sequeira),  Derm.  86 
radio-therapy   of,  unit   skin   dose  of  X-rays   re- 
quired in,  Electr.  19 
Sarcomatosis,  general,  complicated  by  htematuria, 

Urol.  39 
Sarcoptis  canis,  parasite   of   canine  mange,    Occ. 

Lecf.  8 
Sargent,  P.,  C.M.G.,D.S.O. — Case  of  echinococcal 
cyst  of  left  parietal  region,  Neur.  47 
case   of  spinal   tumour  removed    by   operation, 
Xeur.  47 
Savage,  Sir  G. — Development  of  mania  after  ether 
anaesthesia  in  subjects  of  insanity,  Ancesth. 
12 
Savill,  Agnes. — Case  of  (?)  diphtheria  of  the  skin 
Derm.  77 
case  of  von  Recklinghausen's  disease.  Derm.  81 
discussion  on  radio-therapy,  Electr.  15 

on  X-rays  in  treatment  of  uterine  fibroids  and 
chronic  metritis,  Obst.  302 
Scabies  on  board  ship,  Epid.  37 
Scalp,    overgrowth    of   hair   on   part  of  (F.  Lang- 
mead),  Child.  13 
tumours  of,  multiple  (H.  MacCormac),  Derm.  47 
Scaphoid,  excision  of,  results  of,  Clin.  40 

fracture  of,  cases,  Clin.  39 
Scapula,  bilateral  congenital  elevation  of,  case  of, 
further  report   on    (H.   A.    T.   Fairbank), 
Orth.  20 
multiple    Brodie's    abscesses    in,    case   (W.    H. 
Ogilvie),  Clin.  78 
Scarlatinal  scarring  of  pharynx   (D.   SIcKenzie), 

Laryng.  51 
Scarlet  fever,  bilateral,  subperiosteal  suppuration 
of  orbit  during,  due  to  ethmoidal  suppura- 
tion (orbital  cellulitis),  (J.  F.   O'Malley), 
Lari/ng.  56 
death-rate,  reduction  in,  Epid.  3 
frontal  sinusitis  during  (T.  B.  Layton),  Lari/ng. 

56 
in  diphtheria  wards,  Epid.  18 
infection,  mass-movement  of,  Epid.  20 
in   Glasgow   (1891-1919),  case-rates   and   death- 
rates,  Epid.  13 
in    Scotland,    case-rates,    death-rates    and    per- 
centage of  cases  removed  to  hospital,  Enid. 
9.  10 
incidence  of,  variations  in,  Epid.  19,  20 
"  return  "  cases,  Epid.  17 
transmission  by  insects  suggested,  Epid.  18 
Scarring,    peculiar,    following    comedo,    case    of 

(S.  E.  Dore),  Derm.  87 
Scar-tissue  in  bone,  points  in  clinical  diagnosis, 
Surg.  1.39 
infective,  bacteria  found  in,  Surg.  138 
drainage  in  treatment  of,  Surg.  140 
points  iu  clinical  diagnosis,  Sui-g.  138,  139 
principles  of  pathology  and  cure  of,  Surg.  138 
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Scars,  internal,  general  consideration  on  (E.  M. 

Corner),  Surg.  137 
Schamberg's  disease,  cases  of  (S.  E.  Dore),  Derm. 

80;  (E.  G.  G.  Little).  Derm.  22,  27 
School,   attendance  at,  influence  on  incidence  of 

measles  in  Renfrewshire,  Epid.  79,  80 
Sciatica,  treatment  by  continuous  electric  current, 

teclinique  of,  Electr.  45,  46 
Sclerodactylia    and     sclerodprmia,    case    of    (H. 
aiorley  Fletcher),  Child.  40,  41 
of  hands  with  multiple  telangiectases  of  skin  and 
mucous  membranes,  case  of  (P.  P.   Weber 
and  B.  Myers),  Clin.  52 
Sclerodactyly,   case   of   (J.  H.   Sequeira),   Derm. 

75 
Sclerodermia     and    sclerodactylia,    case    of     (H. 
Morley  Fletcher),  Child.  AO 
early,  case  of  (J.  M.  H.  MacLeod),  Derm.  40 
lupus  erythematosus  with,  case  (J.  H.  Sequeira), 
Derm.  75 
Sclerometer,  use  of,  Electr.  18 
Sclerosis,   disseminated,  cause  of  disc  pallor  in, 
Ophth.  4 
mistaken  for  hysteri.i,  Ophth.  3 
optic  neuritis  in,  Ophth.  4 
pleural,  in  artificial  pneumothorax,  Med.  17 
Sclerostomy,  late  infection  after  (T.  H.  Butler), 
Ophth.  51 

cases  favouring,  Ophth.  55 
how  to  avoid,  Ophth.  56,  57 
nature  ot,  Ophth.  5G,  57 
review  of  cases,  Ophth.  53-55 
symptoms  and  treatment,  Ophth.  56 
Scopolamine,  injection    of,   before  administration 

of  aiufisthetic,  Ancesth   13 
Scotland,    diphtheria    in,    incidence   of,   mode    of 
progress,  Epid.  19,  20 
infections  diseases  in,  notification,  Epid.  8 

rednction  of  prevalence,  Epid.  7,  8 
scarlet  fever  in,  incidence  of,  variations  in,  Epid. 

19,20 
small-pox  in  (1893-1918).  table  of  cases  and  deaths 
compared  with  those  in  Glasgow,  Epid  43 
Scotometer.  direct  record  (N.  B.  Harman),  Ophth, 
12-15 
watching  patient's  eye  with,  Ophth.  49,  50 
Elliot  s,  advantages  of,  Ophth.  48 
new  foini  of  (P>.  T.  Lang).  Ophth.  43 
Scotometry  (B.  T.  Lang)    Oplith.  45 
background  in,  Ophth.  46 
Bishop  Ifarman's  method,  Ophth.  48,  49 
Chance  Daylight  Glass  for  use  in,  Ophth.  45 
colour  of  object  important  in,  Ophth.  46 
diagnostic  value  of,  Ophth.  49 
distance  of  observations  in.  Ophth.  47 
Gordon  Ilo'mes'  method,  Ophth.  48 
intensity  and  colour  of  illumination  important 

in,  Ophth.  45 
methods  of,  OphtJi,.   47 
rate  of  niov<^ment  of  object  in,  Oph'h.  46 
scale  and  size  of  chart  in    Ophth.  47 
Sheringbam  Daylight  Lamp  for  use  in,  Ophth.  45 
size  of  object  in,  Oplith.  46 
use  of  perimeter  in,  Ophth.  48 
Scott,  S. — Discussion  on  chronic  catarrhal  otitis 
media,  Otol.  10 
discussion  on  epithelioma  of  auricle,  Otol.  39 
on  lateral  sinus  thrombosis  without  otorrhcea, 
Otol.  43 


Scott,   S. — Discussion  on  middle-ear  suppuratiort 
with  paralysis,  Otol.  36 
streptococcal    leptomeningitis   in   child    due    tO' 
chronic    suppurative   otitis   media,    rapid 
development   of   coma  ;    radical    mastoid 
operation     with     translabyrinthine      and 
lumbar    thecal    drainage ;     complete    re- 
covery, Otol.  13 
Scott,   S.  Gilbert. — Discussion   on    radio-therapy, 
Electr.  24 
discussion   on   X-rays    in  treatment   of   uterine 
fibroids  and  chronic  metritis,  Obst.  301 
Screws,  two  cases  of  Dupuytren's  fracture  treated 
by  (W  H.  Ogilvie  and  G.  Massie).  Clin.  63 
Scurvy,  alasence  of  vitamin  C  causing,  Electr.  34,  35 
differential  diagnosis  from  osteomyelitis  due  to 
congenital  syphilis.  Child.  51 
Seamen  on  board  ship,  health  of,  certain  methods 

for  preserving  (A.  Chaplin),  Eind.  2'1-'S>1 
Seasonal   incidence   in   rheumatism   in    children, 

Child.  102 
Sellard  on  acidosis  (quoted),  Obst.  234,  235 
Semen,    infection   through,  in  latent    syphilis  in 

pregnancy,  Obst.  220 
Semilunar  bone,  dislocation  of,  with  fracture  of 
scaphoid   and    styloid   process   of   radius, 
case,  Clin.  41 
fracture  of,  Clin.  42 
right,  fracture  of  (P,  B.  Roth),  Surci.  55 
Semon,  H,   C. — Bilateral   parotitis  of   ?  syphilitic 
origin,  .Derm.  38 
discussion  on  case  for  diagnosis.  Derm.  15 

on     tuberculosis    and    dermatitis    scrofulosa, 
Derm.  37 
lichen  planus  annularis.  Derm.  7 
mycosis  fungoides,  Derm.  9 
purpura  annularis  telangiectodes.  Derm.  8 
Senescence,  balneo-therapy  in,  area  to  be  treated. 
Bain.  15 
condition  of  patient  with  regard  to  reaction, 

Bain.  16 
duration  factor.  Bain.  15 
forms    of,    indicated     and     contra-indicated, 

Bain.  21 
general  indications  for.  Bain.  20 
reflex  _vascular    effects    from    stimulation    of 

certain  areas,  Bain.  15 
role  of,  Bain.  13 
technique  of,  Bain.  15 
temperature  factor.  Bain.  14 
causes  of,  theories  regarding.  Bain.  10,  11,  12 
changes  in.  Bain.  5 

functional.  Bain.  8 
structural.  Bain.  6 
in  relation  to  balneo-therapy  (G.  L.  Pardington), 
Bain.  5-22 
Senile   degeneration   as    cause   of   ocular  palsies, 

Neur.  &  Ophth.  16 
Sensory  requisites  for  flying.  War  3 
Sepsis,  effect  of,  on  healing  of  uterine  wound  in 
Cesarean  section,  Obst.  43 
irritating  thyroid  in  Graves'  disease,  treatment 
of,    necessity  for,    Clin.,    Med.    &    Snrg. 
21-24 
t5'mpanic,  see  Tyvipanic  sepsis 
Septic    foci,    local,   favouring  late  infection    after 

sclerostomy,  Oplith.  56 
Sequeira,  G.W. — Case  of  dermatitis  herpetiformis. 
Derm.  81 
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Sequeira,     J.     H. — Carcinoma     cutis     and    pre- 
cancerous hyperkeratosis,  Derm.  4 
case  of  congenital  hypertrichosis,  Derm.  84 
of  ejDidermolysis  bullosa  with  epidermal  cysts, 

Derm.  19 
of    lupus    erythematosus    with    sclerodermia, 

Derm.    75 
of  sclerodactyly,  Derm.  75 
of  xanthoma.  Derm.  76 
•discussion  on  case  of  hyperkeratosis  blenorrha- 
gica,  Derm.  92 
on  case  of  lichen  spinulosus   with  folliculitis 

decalvans.  Derm.  67 
on  case  of  radium  burn,  Derm.  68 
on  condition  resembling  lupus  pernio  in  child, 
Derm.  78 
extensive  nsevus   of   type   neevus   unius   lateris, 

Derm.  44 
idiopatliic  pigment  sarcoma    (Kaposi)  so-called, 

Derm..  86 
and  Panton,  P.  N.— Case  of  erythrodermia  with 
lymphocytosis,  Derm.  89 
"Serum  reactions,  record  of,  in  cases  of  tuberculosis 
discharged      from      sanatoria,     clioically 
arrested,   Occ.  Led.  22 
Seventh  nerve,  paralvsis  of,  resulting  from  rheu- 
matic neuritis,  Neur.  &  Ophth.  13 
Sex  incidence  in  series  of  goitre  operations,  Siirg. 

89 
Sexual  iucompatability  causing  sterility,  Obst.  331 
Sharpe,  W.  S. — Case  of  splenomegaly,  with  great 
enlargement  of  liver,    and  with  jaundice 
(acholuric),  but  no  ascites,  Clin.  1 
cases  of  chronic  otorrhoea  treated  by  zinc  ioniza- 
tion and  electrolysis,  Otol.  30 
Shaw,  E.  H. — Pathological  report  on  specimen  of 
angioma   spontaneously    evacuated    from 
vagina,  Obst.  320 
Shaw,    W.    Fletcher. — Discussion   on   rupture   of 
Csesarean  section  scar,  Obst.  147 
treatment  of  ante-partum  hsemorrhage,  Obst.  6 
Sheen,  A.  W. ,  C.B.E.— Case  of  abdominal  tumour, 
Clin.  79 
case  of  fibrous  union  of  femur,  Surg.  59 
of  finger  injury,  Orth.  166 
of  flail  shoulder.  Orth.  60 
of  hypopituitarism.  Clin.  47 
discussion  on  recurrent  or  habitual  dislocations, 
Orth.  149 
Sheringham  Daylight  Lamp  for  use  in  scotometry, 

Ophth   45 
Ship  beri-beri,  EiM.  29,  37 

disinfection  of,  during  voyage,  Epicl.  32 
hospital  and  isolation  accommodation  on  board, 

Epid.  33-37 
mortality  and  sickness  on  board,  diseases  causing 

most  trouble,  Epicl.  27 
plague  on  board,  collated  experiences  of  (W.  M. 

Willoughby),  Epid.  65 
:seamen  on  board,  health  of,  certain  methods  for 
preserving  (A.  Chaplin),  Epid.  21-37 
disinfection  and  fumigation,  Epid.  32 
eSects  of  heat,  mortality  statistics,  Epid.  28 
factor  of  water  supplies,  Epid.  31,  41 
factors  of  space  and  air,  Epid.  30,  38 
hospital  accommodation,  construction  of,  Epid. 

34-37 
infectious  diseases.  Epid.  29 
anedical  accommodation,  Epid.  32 


Ship,  seamen  on  hoard,  minor  infections  (mumps, 
chicken-pox  and  measles),  Epid.  29 
plague,  mortality  statistics,  Epid.  27-29 
pneumonia,  danger  and  mortality  from,  Epid. 

27 
pulmonarv  tuberculosis,  incidence  and  statis- 
tics, Epid.  28 
special   form   of  medical   examination  before 
commencing  voyage  suggested,  Epid.  30 
spread  of  disease  on  board,  Epid.  27 
Ships,  hygiene  in,  Epid.  24 

infected  with  plague,  numbers  of  rats  on,  Epid. 

70 
ventilation  in,  Epid.  24 
see  also  Mercantile  marine 
Shipway.    P.    E. — Discussion   on   anesthetics  in 
l^lastic  surgery  of  face  and  jaws,  Ancestli. 
26 
Shock   haemorrhage   and   anaesthetic,    risk   of,    in 
major  operations,  Auivsth.  31 
psychic,  following  spinal  anaesthetic,  Anceth.  12 
secondary,  causes  of,  Electr.  36 

role  of  histamine  in  causation  of,  Electr.  38 
Shorten,  J.  A. — Vitamin  content  of  certain  sun- 
dried  vegetables,  Therap.  20 
Shoulder  (flail),  case  of  (A.  W.  Sheen),  Orth.  60 
Shoulder-joint,  deformitv  about,  case  of  (P.  May- 
nard  Heath),  Orth.  54 
habitual    dislocation   most    common   in,    Orth. 
145 
Shoulder-pain  in  lesions  of  upper  abdomen,  cases, 
Clin.  12-15 
clinical  significance  of,  Clin.  11-16 
Shrubsall,  F.  C. — Discussion  on  moral  imbecility, 

Psych.  22 
Sibley,  W.  Knowsley. — Case  of  monilithrix.  Derm. 
70 
discussion  on  lupus  vulgaris  of  ear  lobule.  Derm. 

65 
pityriasis  rubra  pilaris.  Derm.  21 
Side-chain  theory   of   Ehrlich,   value   estimated, 

Therap.  9 
Sigmoid  sinus,   commonest   site  of  septic  throm- 
bosis, Otol.  19 
thrombosis,    cleansing  of  mastoid  cavity  before 
opening  vein.  Otol.  22 
Sigmoidoscope,    examination     with,    in    obscure 

cases  of  pruritus  aui,  Prod.  179 
Silicate   cement   fillings   used   in  dental  practice, 

acid  reaction  of,  Odont.  35 
Silk   as   suture   material   after   Caesarean    section, 
Obst.  32,  38,  45,  55 
ligatures,  effects  of  infectioQ  of  scar  tissue   on, 
Surg.  139 
fate    of,    general    considerations    on    (E.    M. 
Corner),  Surg.  137 
Silkworm   gut,   advantages   of,    for  sutures   after 

Cesarean  sectiou,  Obst.  46 
Simmonds,  B.   S.— Case  of  operation  on  brachial 
plexus,  Clin.  81 
case  of  tendon  transplantation,  Clin.  82 
Simpson,      Sir    J.— On     prevalence     of    sterility 

(quoted),  Obst.   328 
Sinclair,    A.    H.   H. — Discussion   on    scotometry, 

Ophth.  50 
Sinton,  J.  A.,  V.C,  and  Thomson,  J.  Cr.—Lcish- 
mania   Donornni,    in    cultures,    recovered 
from    spleen   during   life  and    from    bone 
marrow  of  cadaver,  Trap.  21 
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Sinus  and  abscess  over  lower  part  of  sacrum,  Prod. 
180 
of   superficial  bony  meatal  wall  causing  meatal 
polypus  (W.  M.  Mollison),  Otol.  23 
Sinuses,    septic,    treatment     of,    by     continuous 

electric  current,  Electr.  49 
Sinusitis,   frontal,    during    scarlet    fever    (T.     B. 

Lay  ton),  Lari/m/.  56 
Sitz  liaths,  special  therapeutic  applications,  Bain. 

21 
Sixth  and   seventh  nerve,   paralysis  from  alcohol 
injection  of  Gasserian  ganglion,  Neur.  & 
Ophth.  12 
ners-e,  injury  from  alcohol  injection  of  Gasserian 
ganglion,  Neur  &  Ophth.  4,  12 
paralysis   of,  associated  with  mastoid  disease, 
Neur  &  Ophth.  19 
Sltiagrams  in  dental  surgery,  value  of,  Odont.  10 
Skin   and   mucous  membranes,    radio-therapy   of, 
Electr.  9,  11 
appendages,  radio-therapy  of,  Electr.  9 
atrophic   condition    of,    following    treatment    of 

naevus,  case  (E.  G.  G.  Little),  Derm.  89 
average  temperature  of,  Bain.  14 
blood-vessels       of,       relation       to      circulatory 

mechanism,  Bain.  13 
changes  in,  caused  by  radio-therapy,  Electr.  14 
diphtheria  (?)  of,  case  (A.  Savill),  Derm.  77 
diphtheroid     ulcerations    of,    case    (E.    G.    G. 

Little),  Derm.  S3 
diseases,  radio-therapy  of,  Electr.  15 

treatment  by  unfiltered  rays,  Sabouraud  and 
Noire  pastilles  in  measurement  of,  Electr. 
22 
distance  of  anticathode  from,  in  Kienbock's  five- 
area  method  of  treatment  of  ringworm, 
Electr.  22 
effects  of  X-rays   on,    in  treatment   of    uterine 

fibroids  and  chronic  metritis,  Obst.  288 
epithelioma  and  carcinoma  of,  radio-therapy  of, 

Electr.  12 
structural  changes  in,  in  senescence.  Bain.  8 
temperature   of,    increas-cd    by    passage   of    con- 
tinuous electric  current,  tests  for,  Electr. 
45,  46 
tuberculosis   of,    extensive   and   severe   case    of, 
successfully   treated   by   picric  brass  pre- 
parations    combined    with     heliotherapy 
(J,  H.  Stowers),  Derm.  85 
yellow  colour  of,  in  two  cases  of  diabetes  mellitus. 
Child.  18,  19 
Skull  and  sella   turcica,   skiagram   of,    in   case  of 
acrocephaly.  Child.  34 
fibrocystic  disease  of,  case  (G.  Massie),  Clin.  76 
Smalley,    A.    A. — Discussion   on   case  of  bilateral 
abductor   paresis    of    cords    with    simple 
enlargement  of  thyroid,  Eari/uf/.  46 
Small-pox,  confusion  with  chicken-pox,  Epid.  50 
hospitals,  spread  of  infection  from,  Epid.  63 
in     Glasgow    (1920),    administrative    measures, 
Epid.  47 
ambulant  "mifsed  "  cases,  Epid  44.  47,  48 
cases  per  million  in  each  ward,  Ejnd.  46,  48, 

49 
comparison   with    former  epidemics,   actual 

and  calculated  mortality  rates,  Epid.  54 
hospital  influence  on,  Epid.  57-01 
mortality,  age,  distribution  and  vaccination 
data,  Epid.  52,  53 


Small-pox  in  Glasgow(1920),  notification  of  chicken- 
pox  during,  Epid.  47-62 
origin  of,  Epid.  46 
seasonal  incidence,  Epid.  44 
segregation  of  contacts,  Epid.  47 
severity   of   disease   in   relation   to  age  and' 

vaccination,  Epid.  56 
some  features  of  (A.  S.  ]\I.  Macgregor),  Epid. 

43 
time  elapsing  between  date  of  onset  and  re- 
moval to  hospital,  table  showing,  Epid.  51 
types  of  "missed  "  cases.  Epid.  50 
undulatory  progress  of,  Epid.  44 
vaccination  in,  Epid.  51 
in    Scotland    (1893-1918),    table    of    cases    and 
deaths  compared  with  those  in  Glasgow^ 
Epid.  43 
course   and   mortality  during  last  fifty  years,. 
Epid.  44 
Smith,  A.  Lapthorn. — Discussion  on   sodium  car- 
bonate tolerance  in  toxtemias  of  pregnancy, 
Obst.  240 
Smith,     Priestley. — On    the     intra  ocular     blood- 
vessels of  the  ox  (abstract),  Ophth.  7 
Societe   de   Neurologic   de    Paris,    discussion    on 

aphasia  at  (1908),  Neur.  9 
Soddy,   Prof.,   on  bombardment  of  tissue  cells  by 

ions  (quoted),  Electr.  48 
Sodium   bicarbonate    in   treatment   of    pregnancy 
toxemias,  cases  Obst.  237-239 
tolerance  in  toxsemias  of  pregnancy  (C.  White), 
Obst.  234 
in  uncomplicated  parenchymatous  nephritis, 
'        Obst.  237 
chaulmoograte  in  treatment  of  leprosy  affecting 

conjunctiva  and  cornea,  (Jphth.  19  . 
iodide    and    ionization    (Copenhagen     method), 
treatment  of  lupus  by,  two  cases  showing 
results    (D.    Harmer   and    T.    H.    Just), 
Laryng.  9 
morrhuate  in  treatment  of  leprosy  affecting  con- 
junctiva and  cornea,  Ophth.  19 
Soil    and    climate,    factors     in     rheumatism     in 

children,  Child.  102,  105 
Soldiers,  "  bad  subjects  "  for  ansesthesia,  47i<?.s//;. 

5 
South    African   campaign,    glanders   rife   in,   Occ. 

Led.  3 
Souttar,  H.  S. — Cases  after  operation  for  extensive 

hairy  moles  of  face.  Derm.  29 
Spa   treatment.  X-ray  diagnosis  in  cases  sent  for. 

Bain.  23 
Spectacle    frame,  artificial  eye  and  lids  attached 
to    (M.    W.    B.    Oliver   and    T.    Jackson), 
Ophth.  42 
Spectacles,    form    of,    suitable     for     overcoming 
diplopia  in  ocular  palsies,  Neur.  &  Ophth. 
16 
Speculum  for  use  in  Percy's  cold  cautery  method 
of   treatment   of    inoperable   uterine   car- 
cinoma, Obst.  267,  270 
lid  lifting  (R.  W.  Henry),  Ophth.  65 
Speech  affected  by  destruction  of  brain  substance,. 
Netir.  29 
affections  of,  Broca's  division  of,  Neur.  6 
causation  on  emissive  side,  Neur.  13 

on  receptive  side,  Neur.  13 
mental  images  remaining  unaffected  in,  Netir, 
13 
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Speech,  aspects  of,  specially  affected  in  aphasia, 
Neur.  12 
disordered,   clinical    forms    of,    how   produced, 
l<leur.  37 
see  also  Aphasia 
"faculty"   of,    term    discussed   and   criticized, 

Netir.  15 
function  of,  localization,  Neur.  34,  37 

slight  disturbance  with  cerebral  lesion  due  to 

gunshot  wound,  Neur.  31,  38 
substitution  for  term  "faculty,"  Neur.  37 
how  learned,  Neur.  30 
localization  of,  English  and  French  views,  Neur. 

5,  6 
visual   and    auditory,  objections   to   theory   of, 
Neur.  36 
Spence,  J.  C.  —  Discussion  on  two  cases  of  diabetes 
of  unusual  type.  Child.  20 
and  Jewesbury.  R.  C. — Two  cases  (1)  oxycephaly 
and  (2)  acrocephaly,  with  other  congeni- 
tal deformities.  Child.  27 
Spencer,  H.  R.— Discussion  on  case  of  carcinoma 
of  uterus  originating  in  an  adenomvoma, 
Obst.  323 
discussion  on  cases  of  sarcoma  of  uterus,  Ohst.  305 
on     cold     cautery     treatment    of     inoperable 

uteriue  carcinoma,  06*7.  279 
on  pathology  of  utero-placental  haemorrhage, 

Ohst  186 
on  rupture  of  Caesarean  section  scar,  Obst.  139 
on  sterility,  Obst.  836 
on   treatment   of    ante-partum    haemorrhage, 

Obst.  12 
on  use  of  morphia  in  labour,  Obst.  265 
extensive  cancer  of  cervix  ;    removed  by  vaginal 
hysterectomy  with  the  cautery  and  liga- 
ments cauterized,  Obst.  280 
Spencer,  W.  G.,  O.B.E. — Affections  in  immediate 
vicinity  of  nipple  (specimens),  Siirg.  41 
discussion  on  cancer  and  papillomata  of  breast, 

Surg.  50 
epithelioma    supervening    on    scar    eight   years 
after  destruction  of  hairy  mole  by  X-rays, 
Clin.  59 
exhibition  of  patient  in  whom  the  late  Colonel 
C.  Stonham  ligatured  the  first  part  of  the 
left   subclavian   artery   for    aneurysm   in 
1899,  Clin.  58 
malignant  tumours  of  breast  (specimens),  Surg. 

42 
opening  remarks  at  discussion  on  unusual  cases 
of  gunshot  injury  of  blood-vessels,  Surg.  1 
some  tumours  in  connection  with  the  ducts  of 

breast  (specimens),  Surg.  41 
tumours  of  male  breast  (specimens)  Surg.  43 
Spermatozoa,  deficient  vitality  of,  causing  ster- 
ility, Obst.  331 
Spicer,  F.  —  Case  of  laryngocele,  Larijng.  16;  after 

operation,  Laryng.  67 
Spicer,    W.    T.    Holmes.— Discussion   on   foreign 

bodies  retained  in  eye,  Ophth.  25 
Spinal  cord,  new  growths  of,  injury  in  relation  to, 
Neur.  25 
sclerosis,  disseminated,  spirochsetal  origin,  Neur. 
25 
Spine,  Charcot's  disease  of  (R.  C.  Elmslie),  Surg. 
56 
tumour    of,    removed    by   operation,    case    (P. 
Sargent),  Neur.  47 


Spirillolysis  in  latent  syphilis  in  pregnancy,  Obst. 

218 
Spirochceta  pallida,  findings  permitting  diagnosis 
of  foetal  syphilis  in  absence  of,  Ohst.  229, 
2.30 
spirillolvtic    action     on,    during    pregnancy, 
Obst.  218 
Spirochsete,  discovery  of,  in  relation  with  acute 
disseminated  sclerosis,  Neur.  25 
granules,  infection  of  ovum  with,  Child.  63 
Spirochaetes,    and    parasites   in   vitro,   action    of 
salvarsan  on,  compared,  Therap.  10 
effect   on,  of    salvarsan  with    addition   of   liver 

emulsion,  Therap.  10 
in  abortion,  absence  of  latent  syphilis  in  preg- 
nancy, Ohst.  219 
in  brain    in    congenital   syphilitic   infection    of 

pituitary  body.  Child.  55 
percentage  found  in  fostuses,  Obst.  229 
Spleen    and    liver,    enlargement    of,    in    chronic 
jaundice  in  youug  woman  (F.  P.  Weber), 
Clin.  55 
hsemorrhagic  tumour  in,  rupture  of,  causing 
death  in  acute  leukaemia,  Clin.  20 
cultures  of  Leishniania  Donovani  recovered  from, 
in  life,  and  from  bone  marrow  of  cadaver 
(J.  G.  Thomson  and  J.  A.  Sinton),  Trop.  21 
effects  of  gamma-radiation  on.  Path.  7 
enlarged,  case  for  diagnosis  (B.  Myers),  Clin.  80 

blood-count  in,  Clin.  81 
enlargement  in  syphilitic  foetuses,  Obst.  229 
Splenomegaly,    with   great  enlargement   of   liver 
and    with    jaundice    (acholuric),    but   no 
ascites,  case  (W.  S.  Sharpe),  Clin.  1 
case,  blood  examination  in,  Clin.  4 
with   cirrhosis   of    liver,    case    (P.    Langmead), 
Child.  98 
Spoon,    silver,    used    in    removal   of  intrathoracic 

goitre,  Surg.  119 
Sputum,  routine  examination  of,  importance,  Occ. 
Led.  18 
tubercle  bacillus  in,  demonstration  of,  Occ.  Led. 
18 
Stack,  E.  H.  E. — Discussion  on  case  of  leontiasis 

ossia  with  optic  atrophy,  Ophth.  12 
Stapes,  footplate  of,  membranous  attachment  to 

margins  of  fenestra  ovalis,  Otol.  6 
Staphijlococciis    albus,     presence     of,     indication 
against  performance  of  sclerostomy,  Ophth. 
56,  57 
Starch,   iodine  reaction,  experiments  on,  Eledr. 

42,  43 
Stasis,    intestinal,    irritating    thyroid,    cause    of 

Graves'  disease,  Clin.,  Med.  &  Surg.  19 
Stein. — Four   stages   in   life   history  of  syphilitic 

teeth  (quoted),  CJiild.  82 
Stephens  and  Christophers. — Blood  cell  counts  of 
Europeans  living  in  tropics  in  relation  to 
malaria  (quoted),  Ti'oj^.  47 
Sterility,  azoospermia  causing,  Obst.  331 

causes  of,  bio-chemical  research  as  to,  important, 
Obst.  337 
prognosis   and    treatment   of,    discussion   on, 
Obst.  327-338 
conditions  allowing   intercourse  but  interfering 
with  ascent  of  spermatozoa,  Obst.  332 
causing  or  favouring,   but  allowing   of   treat- 
ment, Obst.  331 
in  male  causing  frequency  of,  Obst.  336 
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sterility,  deficient  vitality  of  spermatozoa  causing, 
Obst.  331 
following  Caesarean  section,  Obst.  52,  125,  127, 

135,  136 
functional,  Obst.  330 
incurable,  pyosalpinx  cause  of,  Obst.  330 
obesity  and,  relationship  between,  Obst.  330 
prevalence  of,  Obst.  328 
responsibility   of   male    partner    for,    statistics, 

Obst.  328 
sexual  incompatability  causing,  Obst.  331 
treatment  bv  formation  of  artificial  vagina,  Obst. 
329,  330.  336 
by  Pozzi's  operation,  Obst.  337 
where  causes  are  with  man,  Obst.  333 
Stevenson,  T.  H.  C. — Valuelessness  of  death  cer- 
tificates  in   determining    mortality   from 
congenital  syphilis  (quoted),  Obst.  221 
Steward,   F.  J. — Epithelioma  of  soft  palate  and 
fauces  on  right  side  and  cheek  on  left  side 
treated  by  diathermy,  Clin.  37 
recurrent  epithelioma  of  floor  of  mouth  treated 
by  diathermy,  Clin.  37 
Stewart,  Sir  J.  Purves. — Discussion  on   aphasia, 

Xeur.  31 
Stillbirths  in  latent  syphilis,  Obst.  209,  210,  211, 
214,  215 
percentage  due  to  syphilis,  Obst.  229 
unknown  causes  of  death  in.  Child.  63 
Still's  disease,  case  of  (A.  Baldwin),  Orth.  142 
Stock,  P.  G.,  C.B. — Discussion  on  health  of  seamen 

on  board  ship,  Epid.  41 
Stocker,    W. — Discussion    on    case    of    morphoea 

guttata  with  arthritis,  Derm.  42 
Stoddart,  W.  H.  B. — Discussion  on  moral  imbe- 
cility, Psycli.  21 
Stomach,    absorption   of   pituitary   extract    from, 
Tlierap,  18 
and  gastro-intestinal   tract,    hair-balls   or   hair- 
casts  of,  Clin.  68-72 
carcinoma    of,    partial  gastrectomy   for    (R.    P. 

Rowlands),  Clin.  9 
hour-glass,    with    pyloric    stenosis,    treated    by 
gastro-jejunostomy,    followed    by   gastro- 
gastrostomy  (R.  P.  Rowlands),  Clin.  8 
ulcer,  simple,  partial  gastrectomy  for,  case  (R.  P. 
Rowlands),  Clin.  7 
Stomatitis,  ulcerative,  acute,  commencing  around 

>~«  third  lower  molar,  Odont.  55 

Stoney,    F.,  O.B.E.  — Discussion  on  treatment  of 
Graves'  disease,   Clin.,  Med.  &   Sura.  19 
24-37 
Stonham,  C. — Ligature  of  first  part  of  left   sub- 
clavian artery  for  aneurysm  in  1899,  exhi- 
bition of  patient  (1921)    (W.  G.  Spencer), 
Ctm.  58 
Stools,  dysentery,  macroscopic  diagnosis  of,  2Vqp.35 
microscopic  characters  of,  Trop.  36 
in  amoebic    dysentery   in   latent   cases,    appear- 
ances of,  Trop.  36,  37 
in    bacillary   dysentery   (acute),  appearances  of 

Trop.  36,  37 
in  cases  of  suspected  amoebic  dysentery,  value  of 
laboratory  reports  on  and  their  interpreta- 
tion by  clinicians,  Trop.  33 
in  cases  of  suspected  dysentery,  examination  of, 

points  of  importance,  Trop.  34 
in  chronic  bacillary  dysentery,  appearances  of, 
Trop.  36,  37 


Stools   in   dj'sentery  in   superimposed   infections, 
appearances  of,  Trop.  37 
in  exacerbation    of   amoebic    dysentery,   appear- 
ances of,  Tropi.  35,  36 
Stowers,  J.  H. — Discussion  on  local  Leishmaniasis, 
Derm.  27 
tuberculosis  of  skin,  extensive  and  severe  case  of, 
successfully   treated   by   picric-brass   pre- 
parations   combined   with    helio-therapy, 
photographs  of,  Derm.  85 
Streptococcic   infection  of  skin  causing  pruritus 

ani,  J'roct.  173,  174 
Streptococcus,    secondary   infection   in    influenza 
from.  It  ar  42 
vaccine  in  treatment  of  filarial  lymphangitis  and 

other  filarial  conditions,  Troji.  15 
see  also  Influenza,  epidemic  streptococcal 
Stress,  nervous  diseases  caused  by,  Neur.  24 
Stuart-Low,   W. — Discussion  on    Canfield   dpera- 
tion,  Jjaryng.  42 
discussion  on  case  of  large  dental  cyst,  Larijng. 
50 
on  case  of  lingual  thjToid,  Laryng.  46 

of  orbital  cellulitis,  Laryng.  57 
on  chronic  catarrhal  otitis  media,  Otol.  9 
on  lateral  sinus  thrombosis  without  otorrhoea, 

Otol.  43 
on  paralysis  after  mastoiditis,  Otol.  35 
on  two  cases  of  fatal  tonsillectomy,  Larytig.  32 
on  tumour  of  pharynx  in  young  man,  Laryng. 

59 
on  zinc  ionization  and    electrolysis  in    treat- 
ment of  chronic  otorrhoea,  Otol.  30 
larj-ugeal  tumour  for  diagnosis,  Laryng.  11 
Stumpf  s  bolus  treatment  of  cholera,  Tlierap.  23 
Subcutaneous  fibrous  tissue,  congenital  deficiency 
of,  associated  with  nodules  due  to  dilated 
arterioles    (P.  J.  Poynton  and  D.  Pater- 
son),  Child.  7 
Subglottic  thickening,  case  of,  at  first  diagnosed  as 
primary  laryngeal  tuberculosis  (Sir  StC. 
Thomson),  Laryng.  64 
tumour,  cyst  (case),  (T.  J.  Faulder),  Laryng.  67 
Submammary  tumour  of  chest  wall  (P.  Turner  and 

L.  Mandel),  Clin.  60 
Suffocation,  death  from,  in  case  of  parenchyma- 
tous goitre,  Surg.  103,  104 
Sugar  metabolism,  effects  of  ethanesal  on,  Ancesth. 

42 
Sulfarsenol,  dosage  used  in  treatment  of  congenital 

syphilis.  Child.  59 
Sulphur  dioxide  gas  for  fumigating  ships,    Epid. 

32,  69 
Sulphur  in  treatment  of  mange,  Occ.  Lect.  7 
Sun-dried  vegetables,  vitamin  content  of    (J.  A. 

Shorten).  Tlierap.  20 
Supra-tonsillar  fossa  region,  right,  tumour  grow- 
ing from  (C.  W.  M.  Hope),  Laryng.  51 
Surgeon    and   anaesthetist,  co-operation   between, 
advantages  of,  Ancvsth.  31 
on  board  ship,  requirements  for,  Epid.  33 
Sutherland,     H. — Discussion    on    eradication    of 
tuberculosis  from  man  and  animals,  Occ. 
Lect.  22 
Suture,    methods   and   materials,    in    relation    to 
rupture  of  scar  of  Caesarean  section,  Obst. 
32.  38,  45,  55 
Swan,  R.  H.  Jocelyn,  O.B.E.— Case  of  angioma  of 
kidney,  Vrol.  33,  35 
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Swan,  E.  H.  Jocelyn,  O.B.E. — Discussion  on  case 
of  melanotic  sarcoma  of  kidney,  TJrol.  39 
double   ureter,  hydronephrosis  of  oue  part  of  a 
double  kidney,  Vrol.  33 
Syme,  W.  S. — Discussion  on  case   for   diagnosis, 

Laryng.  58 
Symington,   J. — Anatomy   of  female   pelvic  floor 

(quoted),  Obst.  198 
Symonds,    Sir    G. — Discussion   on    pruritus    ani, 

Proct.  178 
Syncope,  chloroform,   cardiac   massage  in,    Surg. 
186 
occurrence    of,    limit   of    interval   between   and 
commencement  of  cardiac  massage,  Surg. 
185 
Syncytial  toxins,  granulating  power  of,  in  latent 
syphilis  of  pregnancy,  06.s^.  218 
neutralization  of,  Obst.  218 
protective  action  against  syphilitic  infection  of 
fcetus.  Child.  63,  72,  73 
Syncytic-lysins,  action  of,  Obst   218 
Synostosis  of  radius  and  ulna,  case  (D.  M.  Aitken), 
Orth.  165 
radio-ulnar,  bilateral,  associated  with  bilateral 
congenital  dislocation  of  hips,  case  (E.  L. 
Evans),  Orth.  165 
Synovitis,    gummatous,    in    congenital    syphilis, 

Child.  53 
Syphilis  and  tuberculosis  combined,  Derm.  52 
ante-natal    and    neo-natal,    deaths    from,    per- 
centage, Ohst.  232 
cause  of  death  of  foetus,  Obst.  229 
of  ocular  palsies,  Neur.  &  OpJitli.  15 
of  oculo-motor  paralysis,  Nciir.  i  Ophth.  2 
cerebro-spinal,  Wassermann  reaction  positive  in 
cerebro-spinal  Huid  but  negative  in  blood, 
Child.  44 
•conceptional,  Obst.  228 

congenital,  absence  of,  not   proved   by  negative 
Wassermann  reaction.  Child.  77 
and  tubercle,  similarity  of  symptoms.  Child.  54 
as  disposing  factor  to  other  infections.  Child. 

45 
Bazin's  disease  in,  Child.  69 
bibliography  and  references.  Child.  50 
diagnosis    and    treatment    of,    discussion   on, 

Child.  43-87 
diagnosis  of,  Child.  53 

limits  of  Wassermann  reaction  as  means  of. 

Child.  43 
value  of  negative  Wassermann  reaction  in. 
Child.  58 

Wassermann  reaction  in.  Child.  56,  57, 
61,  68,  75 
diagnostic   value   of    conditions   of    teeth   in. 

Child.  81 
effect  on  child  in  untreated  syphilitic  mother. 

Child.  76 
effect  on  child  when  mother  treated  before  or 

during  pregnancy.  Child.  76 
effects    on    infantile    mortality   in    Bradford, 

Child.  62,  85 
frequency  of,  Child.  57 
incidence  of.  Child.  74,  75 
inflammations   of    anterior    part    of    eye    in, 
Child.   64 
of  eye  in,  comparison  of  frequency  of  asso- 
ciated symptoms,  Child.  65 
of  posterior  part  of  eye  in,  Cliild.  65 


Syphilis,   congenital,  influence   of,   in  leading   to 
lesions  of  endocrine  glands.  Child.  46 
in  relation  to  various  diseases  not  generally 
regarded     as    due    to    syphilis,    and    not 
obviously    due    to     lesions    of    endocrine 
glands.  Child.  47 
on  kidneys,  Child.  70 
on  lungs.  Child.  71 
mortality  of  infants  with.  Child.  62,  73 
predisposing  to  secondary  infections.  Child.  45 
prevention  by  treatment  of  syphilitic  mothers, 

Child.  64 
relation  of  juvenile  general  paralysis  to,  Child. 
54 
of  tabo-paralysis  to.  Child.  54 
to  other  infective  diseases.  Child.  69 
to  tuberculosis.  Child.  69 
signs  in  children  and  illustrative  cases  of  late 
changes.  Child.  75 
in  teeth.  Child.  81-85 
statistics    difficult   to   determine    from    death 

certificates.  Obst.  221 
treatment  of,  Child.  54 
ante-natal.  Child.  60 
by  arsenic.  Child.  73 
by  injections  of  galyl  and  novarsenobillon. 

Child:  61 
by  injections  of  neokharsivan.  Child.  61 
by  injections  of  novarsenobillon.  Child.  61 
by  inunctions  of  mercury  ointment.  Child.  61 
by  mercury  administered  by  mouth,  Child. 

72 
by  mercury  alone  condemned.  Child.  59 
by  post-natal  salvarsan  and  mercury.  Child. 

"59 
effects  on  clinical  signs  in  child.  Child.  76 
on  Wassermann  reaction  in  child.  Child. 

76 
post-natal,  in  infants  bv  injections  of  galyl, 
Child.  72 
with  infection   of  pituitary  body,   spirochsetes 
in,  Child.  55 
contraction   by  mother  before  pregnancy,  effect 
on  child.  Child.  77 
during  pregnancy,  effect  on  child.  Child.  77 
effect  on  incisor  teeth,  Odont.  6 
foetal,  diagnosis  in  absence  of  Spirocliceta  pallida, 

findings  permitting,  Obst.  229,  230 
framboesiform  (W.  J.  O'Donovan),  Derm.  49 
hcemorrhagica  neonatorum.  Child.  45 
hereditaria   tarda,    future   prevalence  of,  likely. 

Child.  78 
hyperplasia  of  deciduous  teeth  and,  Odont.  31 
latent,  and  pregnancv,  discussion  on,  Obst.  209- 
232  ;  Child.  63 
in  pregnancy,  abortions  in,  Obst.  209,  210,  211, 
214,  215 
absence  of  spirochsetes  in  abortion,  Obst.  219 
action  of  chorionic  ferments,  Obst.  218 
antisyphilitic  treatment  of  pregnant  women 
and    new-born   infants,    results    of,    Obst. 
223-225 
cases  of,  obstetrical  histories  in,  Obst.  209- 

214 
Colles's  law  in.  Obst.  220 
congenital  syphilis  in  relation  to,  Obst.  221 
diagnosis  difficult  before  discovery  of  infect- 
ing   agent   of   svphilis   and   Wassermann 
reaction,  Gbst.  216 
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Syphilis,  latent,  in  pregnancy,  diagnosis,  difficulty 
in,  Obst.  220 
granulating  power  of  syncytial  toxins,  Obst. 

218 
infection  through  semen,  Obst.  220 
intervening  healthy  children,  Obst.  220 
spirillolvsis,  Obst.  218 
stillbirths  in,  Obst.  209,  210,  211,  214-215 
treatment  before  discovery  of  infecting  agent 
in  syphilis  and  of  Wassermann  reaction, 
obst.  216,  217 
treatment  of  child  after  hirth,  Obst.  222 

of  women,  Obst.  221 
Wassermann  reaction  irregular,  Obst.  219 
in  foetus,  Obst.  230 
in  mother,  Obst.  230 
percentage  of  still-births  due  to,  Obst.  229 
tertiary,  severe,  case  of  (H.  W.  Barber),  Derm.  51 
Syphilitic  boy,  chronic  arthritis  of  knee  in,  case 
(A.  K.  Todd),  Orth.  167 
origin  (?)  of   case   of   bilateral   parotitis  (H.  C. 
Semon),  Derm.  3S 
of  third  nerve  paralysis,  Ophth.  2 
Syringe    (ear),    with    bayonet    joint    and    curved 
nozzle  (T.  Mark  Hovell),  Otol.  13 


Tabes,  case  histories  illustrating  early  recognition 
and  treatment,  Xeur.  39,  40 
dorsalis,  isolated  third  nerve  paralvsis  in,  Ophth. 
2 
suggested   diagnosis   of,    case   (H.   H.    Tooth), 
Xeur.  43 
early  recognition  of  (E.  F.  Buzzard),  Xeiir.  39 
in  relation  to  life  insurance,  Neiir.  42 
prospect  of  cure  in,  Xenr.  41 
treatment  of  (E.  F.  Buzzard),  Xeiir.  39 
principles,  Xeiir.  41,  42 

by  salvarsan  and  mercurial  inunctions,  Xeur. 
39,  40 
Wassermann  reaction  in,  Xenr.  39,  40,  42 
Tabetic  pains,  clinical  description  of,  jS'eiir.  41 

differentiation    from    pains    of    other    origin, 
Xeur.  40,  41 
Tabo-paralysis,  relation  of  congenital  svphilis  to, 

CliiU.  54 
Tanner,     W.     E.  —  Case    of     osteo-chondritis    de- 
formans, Clin.  57 
Tartar  emetic  in  treatment  of  Delhi  boil,  Derm.  2 
Taylor.    J.,   C.B.E. — Case   of    acute    myelitis   at 
about  seventh  dorsal  segment,  with  optic 
neuritis,  Xeur.  43 
case  of  Friedreich's  ataxia,  Xeur.  44 

of  intracranial  pressure  (?)  tumours,  recovery 
without  operation,  Xenr.  44 
discussion  on  artificial  eye  and  lids  attached  to 
spectacle  frame,  Ophth.  42 
on  case  of  leontiasis  ossia  with  optic  atrophy, 

Ophth.  12 
on  ocular  palsies,  New.  &  Ophth.  13 
some    neurological  aspects  of   ophthalmic  cases 
(Presidential  address),  Ophth.  1 
Teeth,  conditions  of,  diagnostic  value  in  congenital 
syphilis.  Child.  81 
deciduous  and  permanent,  absence  of,  complete 
(M.  F.  Hopson),  Odont.  23 
calcification,  date   of  commencement,   Odont. 

30 
hypoplasia  of,  cases  (A.  T.  Pitts),  Odont.  28 


Teeth,  erosion  of,  causes  of,  Odont.  19,  20 

extraction   of,    in   treatment    of    dental    sepsis,. 

Odont.  43 
filling  of,  certain  materials  used  in,  acid  reactions 

of  (F.  N.  Doubleday),  Odonti  35 
growths  attached  to,  Odont.  13,  14 
hvpoplasia   of,   relation   to   congenital   syphilis. 

Child.  85 
hypoplastic,  causes  of,  Odont.  30 
enamel  in,  character  of,  Odont.  30 
local  type,  Odont.  32 
infection  of,  cause  of  leukoplakia,  Odont.  48 
cause  of  trigeminal  neuralgia,  Odont.  49 
occlusion  of,  restoration  of,  in  prosthetic  treat- 
ment of  congenital  cleft  palate,  Odont.  65 
permanent,  absence  of,  with  normal  absorption 
of  their  deciduous  predecessors,  Odont.  33 
overlapping   deciduous   molar  with   amalgam 
filling   Ixing   buried   in    lower    jaw,    case 
(D.  R.  Curnock),  Odont.  45 
prenatal  causes  affecting,  Odont.  6 
signs  of  congenital  syphilis  in.  Child.  81-85 
supernumerary,  in  incisor  region,  Odont.  4 
unerupted,   in  woman    aged  30,  oase  of  (H.  L. 
]\lessenger),    Odont.  26 
(twenty-one)  in  woman  aged  49,  case  (M.    F. 
Hopson),  Odont.  24 
usually  affected  in  hypoplasia,  Odont.  29 
Telangiectases  caused  by  prolonged  radio-therapy, 
Electr.  14 
in  X-rav  treatment   of   Graves'    disease,    Clin., 

Med.  &  Surg.  20 
of   skin   and   mucous   membranes,    multiple,  in 
case    of   sclerodactvlia   of    hands    (F.    P. 
Weber  and  B.  Myers),  Clin.  52 
Temperature,  elevation  of,  in  mouth  infections, 
Odont.  50 
in  acute  puerperal  salpingo-peritonitis,  Obst.  310 
of  skin,  relation  to  temperature  of  application  in 
balneotherapy.  Bain.  14 
"Templates,"    use    of,    in    repair    of    fractured 
mandible,  use  of  term  criticized,  Sure/.  82 
Temporal  and  zygomatic  fosste,  tumour  of   naso- 
pharynx    extending    outwards     into    (N. 
Patterson).  Laryng.  31 
bone  and  neck,  cirsoid  aneurysm  involving  (N. 
Patterson).  Otol.  38 
gunshot  wound  of  (Sir  C.  Ballance),  Otol.  16, 17 
Temporo-maxillary    joint,    involvement    of,    in 

certain  forms  of  arthritis,  Therap.  1 
Tendon  transplantation,  case  of  (B.  S.  Simmonds), 

Clin.  82 
Tensors,  internal,  of  larynx,  bilateral  paralysis  of 

(P.  Franklin),  Lari/ng.  48 
Testes,  effects  of  congenital  syphilis  on.  Child.  46 
Tetany  after  operation  for  goitre,  absence  in  series 

of  1,338  operations,  Surg.  134 
Thavies    Inn  Venereal  i  Centre,    results    of    anti- 
svphilitic  treatment  of  pregnant   women 
and  newborn  infants  at,  Obst.  223-225 
Therapeutics,    specific   separation   from   pharma- 
cology. Thcvap.  8 
Thermal    agents,    physiological     effects     on     cir- 
culation. Bain.  17 

on  muscular  system.  Bain.  17 
on  nervous  system,  Bain.  18 
on  nutrition,  Bain.  18 
on  respiration,  Babi.  17 
stimuli,  efiects  of,  Bain.  14 
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Thinking,   value  of,  in  prevention  and  treatment 

of  psychoneuroses,  Psych.  10,  11 
Third  nerve,  paralysis   of,   in  tabes   and  general 
paralysis,  Ophth.  2 
paralysis,    isolated,     in     pituitary     tumours, 
Ophth.  3 
syphilitic  origin  of,  Ophth.  2 
permanent,    following    migraine    ophthalmo- 
plegique,  Ophtli.  3 
Thoma's  theory  of  arteriosclerosis,  Obst.  316 
Thomas,  KirJiby.  — Discussion   on   anaesthetics   in 
plastic  surgery  of  face  and  jaws,  Ancesth. 
•26 
Thompson,  A.  H. — Case  showing  discs  with  large 
intramarginal  cujjs,  without  any  definite 
sign  of  glaucoma,  Ophth.  26 
discussion  on  variations  in  size  of  physiological 
cup  in  relation  to  glaucoma,  Ophth.  88 
Thompson,  A.  R. — Discussion  on  case  of  angioma 
of  kidney,  Urol.  36 
treatment  of  some  cases    of  congenital  deform- 
ities of  lower  urinary  tract,  with  a  study 
of  their  anatomy  and  origin,  Vrol.  57 
Thompson,  P. — Arraugement  of  fascite  of  pelvis  and 
their  relationships  to  levator  ani  (quoted), 
Obst.  201 
myology  of  pelvic  floor  (quoted),  Obst.  199-202 
Thomson,  J.  G. — Discussion  on  large  mononuclear 
leucocyte  count  in  diagnosis  of  malaria, 
Ttop.  66 
and  Robertson,  A. — Value  of  laboratory  reports 
on   stools   in   cases  of   suspected   amoebic 
dysentery,  and  their  interpretation  by  the 
clinician,    with    note   on    diagnostic    sig- 
nificance    of     Charcot  -  Leyden     crvstals, 
Trop.  33-44 
and  Sinton,  J.  A.,  V.C. — Leishmania  Donovani, 
in  cultures  recovered  from  spleen  during 
life   and   from   bone   marrow  of   cadaver, 
Trop.  21 
Thomson,  Sir  StClair.  — Case  of  subglottic  thicken- 
ing, at  first  diagnosed  as  primary  laryngeal 
tuberculosis,  Laryng.  64 
discussion  on  case  for  diagnosis,  Laryng,  53 
on  case  of  bilateral  abductor  paresis  of  vocal 

cords,  Laryng.  52 
on  case  of  laryngocele,  Laryng.  18 
on  sacculus  laryngis,  Laryng.  30 
intrinsic  epithelioma  of  larynx  in  woman,  aged 

35,  Laryng.  66 
tuberculosis  of  interarytsenoid  region,  right  vocal 
cord,  right  vocal  band  and  left  vocal  pro- 
cess, treated  with  galvano-cautery,Lrtri/Ji(7. 
65 
larynx  under  treatment  with  galvano-cautery, 

Laryng.  66 
larynx  which   has  remained    healed   for  four 
years  after  treatment  by  galvano-cautery, 
Lari/ng.  65 
Thoracoscope,  in  treatment  of  adhesions  in  arti- 
ficial pneumothorax,  Med.  19 
Thoracoplasty,    external,    in    artificial    pneumo- 
thorax. Med.  20 
Thorpe,     R. — Rare    condition    of     optic    disc    (?) 

coloboma,  Ophth.  42 
Thread  ligatures,  effects  of  infection  of  scar  tissue 

on,  Surg.  139 
Three-stage  abdomino-perineal  excision  of  rectum 
for  cancer  (H,  Ct.  Anderson),  I'roct.  162,163 


Thrombosis,  frequent  cause  of  placental  infarction, 
Obst.  251 
of  cavernous  sinus,  notes  of   four  cases  (T.   R. 

Rodger),  Otol.  19 
of    inferior    vena    cava    and    both    renal   veins 
(P.  Parkes  Weber),  Med.  9 
cases  quoted,  Med.  12 
post-mortem  findings,  Med.  13 
of  lateral  sinus  without  otorrhoea  (W.  M.  Molli- 
son),  Otol.  42 
Thursfield,    H. — Case    for    diagnosis   (showia    by 
G.  S.  Trower),  Child.  90 
diagnosis  of  case  of  renal  calculus  in  child.  Child. 
95,  96 
.  discussion  on  case  for  diagnosis.  Child.  91 

on  case  of  cirrhosis  of  liver  with  splenomegaly. 

Child.  99 
on  case  of  svmmetrical  gangrene  (?  Raynaud's), 
Child."  m 
Thymol,  detection  of  oxyuris  by,  in  cases  of  pruri- 
tus ani,  Proct.  176 
treatment  of  ankylostomiasis  by,  in  Egypt,  re- 
sults, Trov.  73 
Thymus  gland,  enlargement  of,  in  Graves'  disease, 
Clin.,  Med.  &  Surg.  54 
removal   of,   in    Graves'"  disease,    operation    for, 
danger  of,  Clin.,  Med.  &  Surg.  6 
Thyro-glossal  cyst  (W.  H.  Jewell),  Laryng.  69 
Thyroid  artery,  inferior,  ligature  in  Graves'  disease, 
difficulty  of,  Clin.,  Med.  &  Stirg.  6 
superior,  ligature  of,  in  treatment  of  Graves' 
disease,  Clin.,  Med.  &  Sujg.  6,  19,  53 
arthritis,  Therap.  4 

gland,  degeneration  of.  cause  of   senile   change 
(Horslev's  views).  Bain.  10 
enlargement  of,  simple,  with  bilateral  abductor 
paresis  of  cords  (C.  F.  Beevor),  Laryng.  46 
further    series    of    500    operations    on,    with 
special  reference  to  after- results  (J.  Berry), 
Surg.  89-136  ;  see  also  Goitre 
irritation   by  bacterial  toxins   and   intestinal 
stasis,   causes   of   Graves'    disease,   Clin.^ 
Med.  &  Surg.  19 
insufficiency   after   operation   for  goitre,    Surg. 

134 
lingual,  case  of  (G.  Badgerow).  Laryng.  45 
Thyroidectomy,    mortality   from,    Clin.,   Med.  & 
Surg.  41 
paralysis  of  recurrent  laryngeal  nerve  after  (T.  B. 

Layton).  Laryng.  24 
partial,  in  treatment  of  Graves'  disease,  results 
of  (table),  Clin.,  Med.  &  Surg.  3,  39 
"Thyrotoxic"  adenoma,   cases  to  which  term  is 

applied,  Stirg.  112,  113 
Tibia   and   femur  of  same   leg,   fracture  of,  case 
(F.  D.  Saner),  Clin.  45 
head  of,  cyst  of,  further  report  on  case  (R.  C. 

Elmslie),  Orth.  28 
left,   osteitis   deformans   of,  case  (P.  B.  Roth), 
Orth.  168 
Tibio-flbular   joint,   separation   at,   in   abduction 
fractures  of  ankle-joint,  treatment,   Clin 
63 
Tilley,  II. — Discussion  on  chronic  catarrhal  otitis 
media,  Otol.  12 
on  cystomata  of  larynx,  Laryng.  38 
on     lympho-sarcoma     of     post-nasal      space, 
Laryng.  7 
large  angeioma  of  nasal  septum,  Laryng.  34 
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Tinnitus  associated  with  rhinolitii  of  unusual  size 

(L.  CoUedge),  Otol.  24 
Tissue-cells  of  body,  bombardment  by  ions,  efiect 

of,  Electr.  48 
Tod,   Hunter  F. — Discussion   on   middle-ear  sup- 
puration with  paralysis  of  external  rectus 
muscle,  Otol.  35 
Todd,  A.  H. — Case  of  chronic  arthritis  of  knee  in 
syphilitic  boy,  Orth.  167 
discussion  on  recurrent  or  habitual  dislocations, 
Orth.  147 
on  recurrent  dislocation  of  patella,  Orth.  152 
Tomes,  C.  S.,  F.R.S. — Calcification  of  deciduous 

teeth  (quoted),  Odont.  30 
Tongue,  atrophy  of,  partial,  and  loss  of  mobility, 
with  right  sided  recurrent  paralysis   (W. 
Howarth),  Laryiuj.  4 
with     right-sided     recurrent     paralysis      and 
weakness    of   soft   palate    (W.   Howarth), 
Laryng.  3 
back  of,  and  posterior  pharyngeal  wall,  adhesions 

between  (N.  Patterson),  Laryncj.  30 
furring  of,  unilateral,  cause  of,  Odont.  48 
haemorrhage  from,  secondary  (W.   G.  Spencer), 

Surg.  3 
lymphangioma  of  (A.  Whitfield),  Derm.  49 
Tonsil,  giant-cell  systems   in  a,   case  of  (W.   M. 

Mollison),  Laryng.  5 
Tonsils  and  adenoids,  removal  of,  regrowth  of  hair 
following,    in    case    of    almost    complete 
alopecia   areata    of    scalp    of   five   years' 
duration  (H.  W.  Barber),  Derm.  53 
enlarged,  case  of,  for  diagnosis,  Laryng.  68 
unhealtb}-,  in  rheumatic  children,  frequency  of, 
Child.  107 

removal,  of  doubtful  benefit.  Child.  104, 
107 
Tonsillectomy,  fatal,  two  cases  of,  reports  (A.  L. 

^lacleod),  Lan/ng.  31 
Tooth,  H.  H.,  C.B.,  C.M.G.— Case  for  diagnosis, 

possibly  tabes  dorsalis,  yeur.  43 
Tooth-powder,  gritty,  causing  erosion    of   teeth, 

Odo7it.  20 
Torsion  dystonia,  case  of  (J.  Collier),  Neiir.  49 
Toti,  operation  for  lacrymal  obstruction,  Ophth.  61 
oontra-indications  for,  Ophth.  63,  64 
results  of,  Ophth.  62 
technique  of,  Ophth.  61 
Toxaemia  and  placental  degeneration,  other  causes 
of,  Obst.  254,  255 
experimental  reproduction  by  injection  of  pro- 
ducts of  damaged  muscle,  Obst.  249,  258 
placenta  previa  and,  Obst.  234 
pre-eclamptic  state,  causes  of,  Obst.  247 
<pregnancv)  accidental  hjemorrhage  and,    Ohst. 
251 
sodium   bicarbonate  tolerance  in  (C.  White), 

Obst.  234 
treatment  by  sodium  bicarbonate,  cases,  Obst. 
237-239 
Toxaemias,  various,  efiects  of  ethanesal  on,  Ancesth. 

24 
Toxic  arthritis,  TJierap.  3 

Toxins,    bacterial,    irritating    thyroid,    cause    of 
Graves'  disease,  Clin.,  Med.  &  Surg.  19,  54 
syncytic,  neutralization  of,  Obst.  218 
Trachea,  bilateral  compression  of,  in  goitre,  danger 
of  removing  only  one  lobe,  Stirg.  104 
pressure  upon,  in  goitre,  degree  of,  Stirg.  104 


Tracheotomy  in  treatment  of  goitre,  objections  to, 
Surg.  104 
tube,  new,  demonstration  of  (A.  Cubley),  Laryng. 
64 
Transperitoneal  nephropexy,  Urol.  19 
Traquair,  H.  M. — Discussion  on   ocular  leprosy, 

Ojjhth.  21 
Tredgold,  A.  F.— Moral  imbecility.  Psych.  13 
Trichinosis,  animals  subject  to,  Occ.  Led.  8 
Trigger  tbumb,  case  of  (A.  E.  M.  Woolf),  Orth.  142 
Tropical    Diseases   and    Parasitology,  Section   of 
(Presidential    address)    (Sir    L.    Rogers), 
Trap.  28 
Diseases  Research  Fund  Committee,  report  to, 
of    Government     Bacteriologist,     British 
Guiana,    for    period    January,    1919,    to 
March,  1920,  Trap.  1 
medicine,    research     in,     need    for    permanent 
laboratories  in  colonies,  Tropi.  30 
research  laboratories  of,  at  Calcutta  and  Bom- 
bay, organization  of,  Trop.  29 
Trypan-blue,  action  on  piroplasmosis,  Therap.  10 
Trypanosomes.  action  of  atoxyl  on,  Therap.  10 
Tubercle-bacillus,  bovine,  fatal  results  of  infection 
by,  Occ.  Led.  14 
in  rectal  tistulfe,  investigation  of  percentage  of, 

Proct.  156 
in  sputum,  demonstration  of,  Occ.  Led.  18 
Tuberculide    treated    with    novarsenobillon    (H. 

i\IacCormac),  Derm.  62 
Tuberculin  test  in  diagnosis  of  early  tuberculosis, 

limited  value  of,  Occ.  Led.  18 
Tuberculo-opsonic  index   as   aid  to   diagnosis   in 

tuberculosis,  Occ.  Lccf.  19 
Tuberculosis,    abdominal,    due    to    infection   by 
bovine  bacilli,  Occ.  Led.  14 
age  incidence  of  greatest  prevalence  and  fatality, 

Occ.  Led.  17 
and  congenital  syphilis,  similarity  of  symptoms, 

Child.  54: 
and  dermatitis  scrofulosa.  Derm.  83-38 
and  syphilis,  combined.  Derm.  52 
bovine,    eradication    of,    drastic    measures   im- 
possible at  present,  Occ.  Led.  13 
milk  chief  vehicle  of  infection,  Occ.  Led.  13 
combating  of,  bv  educational  measures,  Occ.  Led. 

15 
diagnosis  of,  use  of  tuberculo-opsonic  index  as  aid 

to,  Occ.  Led.  19 
Dreyer's  vital  capacity  test    in,  importance   of, 

Occ.  Led.  21 
early,  diagnosis  of,  complement-fixation  test  in, 
Occ.  Led.  19 
limited  value  of  tuberculin  test  in,  Occ.  Led. 

18 
tuberculo-opsonic  index  as  aid  to,  Occ.  Led.  19 
eradication  from  herds  of  cattle,  Occ.  Led.  24 
by  Bang  system,  Occ.  Led.  22 
from  man  and  animals,  discussion  on,  terms 

of  resolution  passed,  Occ.  Led.  25 
sole  means  for,  Occ.  Led.  22 
human    and   bovine,    relative    frequency   of   in- 
fections, Occ.  Led.  16,  17 
immunity  of  primitive  races  to,  Occ.  Led.  22 
in  cattle,  age  incidence  and  mortality  statistics, 
Occ.  Led.  12 
necessity  for  eradication  of,  Occ.  Led.  8 
in  man  and  animals,  eradication  of,  discussion 
on,  Occ.  Led.  11-25 
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Tuberculosis,  no  known  cure  for,  Occ.  Led.  20 
laryngeal,  healed,  fixation  of  vocal  cord  following, 
case  (Sir  J.  Dundas-Grant),  Lavyng.  41 
primary,  case  of  subglottic  thickening  at  first 
diagnosed  as  (Sir  StC.  Thomson),  Larynfj. 
64 
remaining  healed  for  4  years  after  treatment 
by  galvano-cautery  (Sir   StC.    Thomson), 
Laryng.  65 
under   treatment    with    galvano-cautery    (Sir 
StC.  Thomson),  Laryng.  66 
of  interarytsetioid  region,  right  vocal  cord,  right 
vocal  band,  and  left  vocal  process,  treated 
with  galvano-cautery  (Sir  StC.  Thomson), 
Laryng.  65 
of  skin,  extensive  and  severe  case  of,  successfully 
treated  by  picric  brass  preparations  com- 
bined with  heliotherapy  (-J.  H.  Stowers), 
Derm.  85 
Order,  re-introduction  of,  resolution  as  to,  Occ. 

Led.  13,  25 
percentage  of  bovine  origin,  Occ.  Led.  16,  24 
pulmonary,    blood   examination   in,   by   Arneth 
count,  Occ.  Led.  21 
cases  discharged   from  sanatoria,  "clinically 
arrested,"   record  of   serum  reactions  in, 
Occ.  Led   22 
chronic,  correlation  with  milk  infection,  Occ. 

Led.  23 
on  board  ship,  incidence  and  mortality,  Epid. 

28 
"open,"  secondary  infection  in,  Occ.  Led.  18 
secondary  invaders  in,  War  41 
treatment   by   artificial   pneumothorax,    case- 
records.  2Ied.  22 
by   injection   of    pleural    fluids    containing 

antibodies,  Occ.  Led.  21 
in  sanatoria,  cause  of   bad  results  in,  Occ. 

Led.  23 
of    cases,    under     co-ordinated    Edinburgh 
system,  Occ.  Led.  23 
radio-therapy  in.  dosage,  Eledr.  14 
relation  of  congenital  s\pliilis  to.  Child.  69 
treatment    of,    immunization    in    relation    to, 
Occ.  Led.  20 
Tuberculous  dactylitis,  case  (P.  M.  Heath),  Orth. 
170 
focus,  inamobilization  of,  Occ,  Led.  21 
glands    and    joints,    radio-therapy    of,    results, 
Electr.  21 
unit  skm  dose  of  X-ravs  required  in,  Electr, 
19 
peri-tubal   cyst,    usual   type   of    (F.  C.   Pybus), 

Ohst.  282 
ulceration  of  palate,  Odnnt.  22 
TuflBer's  operation  for  stripping  costal  pleura,  Med. 

20 
Tumour,  localized  and  nearly  superficial,  irradia- 
tion of   EUd.  8 
"Tumour-thrombosis"  in  case  of  thrombosis  of 
inferior  vena  cava  and  both  renal  veins, 
Med    13 
Tumours,   electro-therapy  of    main  objects   to  be 
attained  in,  Electr.  24,  25 
extensive  and  deep-seated,  irradiation  of,  Eledr.  1 
of    breast     rare   and    interesting   specimens   of, 
exhibition  of,  Siirg.  33-46 
Tuning-fork  testing,  device  for  (E.  A.  Peters  and 
R.  Lake),  Otol.  42 


Turkish    baths,    contra-indicated    in    senescence, 

Bain.  21 
Turner,   A.   Logan. — Discussion  on   treatment  of 
lupus    by   sodium   iodide   and  ionization, 
Laryng.  10 
discussion  on  two  cases  of  fatal  tonsillectomy, 

Laryng.  33 
exhibit  of  water-colour  drawings  of  post-cricoid 
carcinoma  and  other  conditions,  Lari/ng. 
34 
Turner,  J.  G.— Case  showing  backward  movement 
of  lower  molars,  Odont.  27 
relation    of    dental    sepsis   to   rheumatism   and 
allied  conditions,  Odont.  39 
Turner,    P. — Case    of    cavernous   nsevus   of    foot, 
Clin.  48 
case  of  cystic  tumour  of  cheek,  Clin.  76 
melanotic  sarcoma  of  kidney,  Urol.  38 
tumour  of  external  ear,  case.  Child.  97 
and  Mendel,  L  — Submammary  tumour  of  chest 
wall,  Clin.  60 
Turrell,  W.    J. — Experiments    on    starch    iodine 
reactions,  Electr.  42 
therapeutic    action    of     the    constant    current, 
Eledr.  41 
Turtle,  G.  de  Bec.^Case  of  injury  to  right  elbow, 

Clin.  22 
Tweedy,    H. — Discussion    on   treatment   of   ante- 
partum hsemorrhage,  Ohst    1,  21 
Tympanic  exostoses  (W.  M.  Mollison),  Otol.  23 
sepsis,  treatment  by  zinc  ionization,  Otol.  27 
Tympanum,  mucus  in,  in  obscure  case  of  deafness, 
Otol.  11,  12 
means  of  recognition,  Otol.  12 
Typhoid  fever,  ambulant  cases  as  carriers,  Epid.  17 
death-rate,  reduction  in,  Epid.  3 
in  Glasgow  (1891-1919),  case-rates  and  death- 
rates.  Epid.  12 
notification  (1891-1910),  Epid.  12 
in    Scotland,   case-rates,  death-rates  and  per- 
centage   of    cases    removed    to    hospital, 
Epid.  8,  9 
notification,  Epid.  8 
prevalence,  reduction,  Epid.  5 
on  board  ship,  source  of,  Epid.  32,  37 


Ulnar  nerve,  suture   of,  in  girl  aged  10   (B.  W 
Howell),  Orth.  61 

Unit  skin  dose  in  Wintz's  method  of  radiotherapy 
Electr.  19 
of   X-rays  required  in   destruction  of  cancer- 
cells,  Electr.  19 
required  in  treatment  of  sarcoma,  Electr.  19 
of  tuberculous  glands  and  joints,  Eledr.  19 

UniYersity  College  Hospital   Museum,  specimens 
from,  of  tumours  of  breast,  Surg.  39 

Uraemia  as  cause  of  death  in  uterine  carcinoma, 
Obst.  279 

Urban  areas,   preponderance  of  rheumatic  heart 
disease  in,  Child.  105 

Ureter  and  gall-bladder,  papilloma  of,  hydro- 
nephrosis, ureterectomy,  case  (J.  W. 
Thomson  Walker).  Urol.  27 
carcinoma  of,  secondary  to  carcinoma  of  con- 
genital hydronepbrotic  kidney,  specimen 
from  case  of  (F.  Kidd),  Urol.  40 
double,  hydronephrosis  of  one  part  of  a  double 
kidney  {R.  H.  J.  Swan),  Urol,  33 
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Ureter,   growths   of,  four  cases  (J.   W.  Thomson 
Walker),  ('rol.  25-30 
papilloma  of,  hydronephrosis,  no  urinary  symp- 
toms,   nephrectomy,    ureterectomy,    case 
(J.  W.  Thomson  Walker),  Urol.  25 
partial    ureterectomy,   case    (J.    W.    Thomson 
Walker),  Lrol.  28 
renal    vessels    (abnormal),    kinking    of,    hydro- 
nephrosis due  to  (R.  P.  Rowlands),  Clin.  6 
Urethra,  stricture  of,  Urol.  2 
Urethrotomy,  internal,  advantages  of,  Urol.  3 
Uric  acid  gravel  and  uric  acid  calculi,  connexion 

with  leukEemia,  Clin.  19 
Urinary   obstruction   after  prostatectomy,    cases, 
Urol.  43-46 
prevention  of,  open  operation  for,  Urol.  53-55 
prevention  of  (J.  W.  T.  Walker),  Urol.  43 
surgery,    modern    progress    in    (Sir   P.    Preyer) 

(inaugural  address),  Urol.  1-11 
tract,    lower,    congenital   deformities   of    (A.  R. 
Thompson),  Urol,  bl 
Urine,  abnormal  features  of,  after  decapsulation, 
in  case  of  subacute  nephritis,  Urol.  18 
casts  and  blood  corpuscles  in,  lessened  by  mud 

baths.  Bain.  8 
chloride  excretions  in,  increased  by  mud  baths, 

Bain.  2 
condition  and  amount  of,  in  case  of  thrombosis 
of  inferior  vena  cava  and  both  renal  veins, 
Med.  9,  10 
condition  of,  in  case  of  renal  dwarfism.  Child.  89 
examination  of,  in  patients,  previous  to  under- 
going aniesthesia,  AncBsth.  31 
Icuksemic  oozing  of,  simulating  slight  pyuria  in 
case  of  chronic  myeloid  leukaemia,    Clin. 
IG 
quinine  in,  test  for,  in  pensioners  for  malaria, 

value  of,  Trop.  52 
reaction  of,  effect  of  mud-baths  in,  Bain.  3 
retention  of,  Urol.  2 

in  acute  puerperal  salpingo-peritonitis,    Obst. 
810 
urea  in,  increased  by  mud-baths,  Bain.  2 
Urological   Section,  inaugural   meeting  of.  Presi- 
dent's address,  Urol.  1-11 
Urticaria  pigmentosa  with  bullous  lesions,  case  of 

(J.  M.  H.  jNIacLeod),  Derm.  17 
Utero-abdominal  fistula  following  Cesarean  sec- 
tion, effect  on  scar,  Ohst.  38 
Utero-placental   (accidental),  hsemorrhage,  path- 
ology of  (G.  Ley),  Obst.  155 
Utero-Yesical    pouch,    effaced    by    adhesions    in 
acute  puerperal  salpingo  peritonitis,  Obst. 
309 
Uterus,  antiflexion  of,  causing  sterility,  prognosis 
and  treatment  of,  Obst.  332 
atresia  of  os  externum  causing  sterility,  prognosis 
and  treatment  of,  Obst.  833 
.   bicornis   unicollis   asymmetricus,    with  extreme 
dysmenorrhcea,    removal   of   rudimentary 
liorn  with  relief  of  dysmenorrhcea,  subse- 
quent pregnancy,  Ohst.  191 
surgery  of,  with    case   of  resection  of   uterus 
followed   by  two  normal  pregnancies    (J. 
M.  M.  Kerr),  Ohst.  190,  192 
blood-vessels  of,  pathology  of,  in  utero-placental 

haemorrhage,  Obst.  157 
canal  of,  polypus  in,  causing  sterility,  prognosis 
and  treatment  of,  Obst.  333 


Uterus,  carcinoma  of,  causes  o£  death  in,  ohst.  279 
inoperable,  treatment  by  cold  cauter)-  method 
of   Percy,    danger   of   wounding    internal 
iliac  vein,  Obst.  270 

duration  of  life  after,  Obst.  274,  276 
freedom      from     glandular     metastases 

after,  Obst.  272 
ligature  of  internal  iliac  arteries,  Obst. 

209 
post-operative    progress    and     sequelae, 

Obst.  273 
preliminary  use  of   curette  in   removal 

of  redundant  growth,  Obst.  271 
series  of  fortv-three  cases  (P.  P.  Cole), 

Obst.  266-278 
technique  of  operation,  Obst.  266-269 
type  of  case  treated,  Obst.  271 
originating  in  an  adenomyoma,  case  (H.  R. 

Andrews),  Obst.  321 
treatment    by  scraping   away    growth    and 
packing  cavity  with  gauze,  Obst.  279 
cervix,  cancer  of,  extensive,  removal  by  vaginal 
hysterectomy  with  the  cautery  and   liga- 
ments cauterized   (H.  R.    Spencer),  Ohst. 
280 
unit  skin  dose  of  X-rays  required  in,  Electr. 
19,  20 
fibroids    of   and    chronic    metritis,    relative   ad- 
vantages of   X-rav  treatment   and  opera- 
tion, Obst.  291 
treated    by   X-rays,    record    of    seventy-six 
cases  (T.  W.  Eden  and  F.  L.  Provis),  Ohst. 
283-295 
fibromyoma  of,  lipomatosis  of  stroma  of  (H.  E. 

Andrews),  Obst.  305 
hsemorrbage  from,  use  of  pituitrin  by  mouth  in 
certain  cases  of  (M.  Donaldson),   Therap. 
19 
in  chronic  metritis,  effect  of  X-rays  on,  Obst.  288 
inversion  of,  acute ;  treatment    by  blood   trans- 
fusion and  late  replacement  (J.  Barrisand 
M.  Donaldson),  Obst.  207 
involution  of,  fatty  degeneration  of  arteries  in, 
Obst.  316,  317 
vascular  cliange  during  (G.  Evans),  Obst.  315- 
318 
microscopical    appearances    in    cases   of    utero- 
placental bsemorrhage,  Ohst.  164,  169,  172 
musculature  of,  pathology  of,  in  utero-placental 

hemorrhage,  Obst.  156 
pathological  condition  in  case  of  concealed  acci- 
dental haemorrhage  with  eclampsia,  Obst. 
246 
prolapse   and   procidentia   of,    causing  sterility, 

treatment  of,  Obst.  382 

resection  of,  in  case  of  uterus  bicornis  unicollis 

(symmetricus),    followed   bv   two   normal 

pregnancies  (J.  M.  M.  Kerr)',  Obst.  190, 192 

retroversion  of,  causing  sterility,  prognosis  and 

treatment  of,  Obst.  332 
rupture   of,    due    to    obstructed   labour,    micro- 
scopical examination,  Obst.  174,  176 
from    manual    dilatation    of     cervix,    micro- 
scopical appearances,  Obst.  179 
slight  obstruction,  albuminuria,  microscopical 
appearances  in,  Obst.  178 
sarcoma    of,    two    cases    with    specimens     and 
microscopical   sections  (abstract)    (H.   R, 
Andrews),  Ohst.  305,  324 
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Uterus,  site  of   iucisiou  for  Caesarean  section,  in 
relation  to  subsequent  rupture,  (Jbst.  39 
stenosis   of   external   os,    causing   sterility,  pro- 
gnosis and  treatment,  Obst.  332 
under-development   of,  causing   sterility,  treat- 
ment of,  Obst.  332 
Uyeitis    in    case   of   leprosy  affecting  conjunctiva 
and  cornea,  question  of,  Ophth.  19 


Vaccination  in  small-pox,  outbreak  in  Glasgow  in 
1920,  Epid.  51 
mortality  and  age-incidence  in  relation  to,  Epid. 

53 
severity  of  attack  in  relation  to,  Epid.  55,  56 
pi'opbylactic,    against    influenza,    necessity  for, 
liar  48 
value  of.  War  47,  48,  49 
psoriasis  following,  Derm.  12 
Vaccine    Ivmpb,   defective,   injurious    effects    of, 
Epid.  63 
sensitized,    treatment    of    acute  rheumatism  in 

children  by.  Child.  101 
therapy  in  inflammatory  conditions   associated 
with    infection    with    Filaria    Bancrofti, 
efficacy  of,  Trop.  11- 15 
preparation  of  vaccine,  Trop.  14 
treatment    of    rheumatoid    arthritis    (abstract), 

(H.  W.  Crowe),  Therap.  5 
see  also  Streptococcus  vaccine 
Vagina,   angioma   spontaneouslv   evacuated    from 
(H.  Curtis),  Obst.  319 
artificial,  formation  of,  in  treatment  of  sterility, 

Obst.  329,  330,  386 
plugging      of,     in     ante-partum     haemorrhage, 

method  of,  Obst.  4 
stenosis  of,  causing  sterility,  treatment  of,  Obst. 

331 
tumours  encroaching  in,  causing  sterility,  treat- 
ment of,  Obst.  331 
Vaginismus  causing  sterilitv,  treatment  of,  Obst. 

331 
Vapour  baths,  in  senescence,  indications  for.  Bain. 

21 
Varus,    functional,  in   case   of   bilateral  snapping 

hip  (H.  A.  T.  Fairbank),  Orth.  61 
Vascular  disease  as  cause  of  ocular  palsies,  New. 

&  Ophth.  15 
Vegetables,   sun-dried,  best  method  of  ingestion, 
Therap.  21 
vitamin  content  of  (J.  A.  Shorten),  Therap.  20 
Velum,  artificial,  for  congenital  cleft  palate  (J.  L. 
Payne),   Odont.  36 
prosthetic,    for    treatment    of    congenital    cleft 
palates,  Odont.  62-64 
Vena  cava,  inferior,  and  both  renal  veins,  throm- 
bosis of  (P.  Parkes  Weber),  2Iecl.  9 
thrombosis,    case    of,    post-mortem    findings, 
Med.  13 
Venereal  disease  among  seamen  not  so  common  as 
supposed,  Epid.  29 
treatment  of,  centres  for,  advocated.  Child.  74 
Venesection    for    reduction   of    blood- pressure   in 

eclampsia,  Obst.  241 
Venous   stasis  and  intra-abdominal  tension,  Obst. 

256 
Ventilation  on  board  ship,  Epid.  38,  39,  40,  41 
Ventricle  of  larynx,  cystoma  of,  Laryng.  27 
granulomata  of,  Laripig.  28 


"  Ventricle    stripping,''    laryngeal   operation   sug- 
gested   in    cases     of     bilateral     abductor 
paresis    of    vocal    cords.  (Prof.    Hobday), 
Laryng.  52 
Ventricles    and     ventricular     bands     of     larynx, 
tumours    of,    epidiascopic    demonstration 
(W.  Jobson  Home),  Laripig.  27 
description    of    in   specimen   of   potentially    bi- 
cameral heart,  Med.  4 
Vertebral  and  jugular  veins  and  left  carotid  artery, 
wounds  of ;  diffuse  aneurysm  ;  hemiplegia 
following  ligature  (W.  G.  Speucer),  Stirg.  4 
Vesical  calculus,  see  Calculus,  vesical 

growths,  see  Bladder,  growths  of, 
Vesico-vaginal    fistul&e,  inaccessible,    intravesical 

repair  of  (J.  M.  M.  Kerr),  Obst.  193 
Vestibular  and  acoustic  reactions,  bilateral  aboli- 
tion of,  complete,  following  cerebrospinal 
fever  (A.  Ryland),  Otol.  37 
tests   importance  of,  for  flying  officers.  War  4 
Veterinary  and  medical  professions,  need  for  col- 
laboration between,  Occ.  Led.  1,  2 
Yevers,   G.    M. — Some    developmental    stages    of 
Ancylostoma     ceylanicum    (Looss,    1911), 
Tnp   25 
Vibrio  cholerce,  expulsion  from  intestines  bv  kaolin, 
Therap.  26 
toxins,  effect  of  kaolin  on,  Therap.  27,  28 
preparation  of,  1  herap.  26 
Vice,  use  and  definition  of  term,  Psych.  17 
Villi,  fcetal,  vessels  in,  congestion  in,  in  placental 

infarction,  Obst.  250 
Yiscera,     transposition    of,    showing    potentially 
bicameral  heart,  case  (A.  Keith  and  J.  J. 
MacDonnell),  Med.  1 
with    congenital    heart    disease    (B.    Myers), 
Child.  4 
Vision,    failure    of,    associated    with    affection    of 
nervous  system,  Ophth.  3,  4 
fields  of,  defects  in,  Ophth.  5 

accompanying    disease    of    pituitary    body, 
Ophth.  6 
impairment  of,  optic  neuritis  wdthout,  Ophth.  5 
Visual  acuity  and  ocular  muscle  balance  in  flying 
officers,  analysis  of  records,  ll'ar  0-9 
in  interstitial  keratitis.  Child.  78  81 
Vital  capacity  of  flying  officers,  falling  off  of.  War  14 

method  of  calculation,  Wai-  14 
Vitamin  A,  source  of,  Electr.  34 

B,  antineuritic  factor,  Electr.  34 
source  of,  Electr.  34 

C,  antiscorbutic  factor,  Electr.  34 

contents  of  certain  sun-dried   vegetables  (J.  A. 
Shorten),  Therap.  20 
Vitamins,  classification  of,  Electr.  34 

introduction  of  term,  Electr.  33 
Vlasto,  ]M.  —  Case  of  bilateral  abductor  paresis  of 
vocal  cords,  Laryng.  52 
discussion   on   case   of   tumour    of    pharynx  in 
young  man,  Laryng.  59 
Vocal  cord,   cyst   on,   case   of  (W.  M.  Mollison), 
Laryng.  5 
bilateral  abductor  paresis  of,  case  (M.  Vlasto), 
Largng.  52 
with  simple  enlargement  of  thyroid  (C.  F. 
Beevor),  Largng.  46 
fixation  of,   following   healed   tuberculosis   of 
larynx,     case     (Sir     J.     Dundas-Grant), 
Larrjng.  41 
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Yocal  cord,  pachydermia  of,  case  (E.  D.  D.  Davis), 
LarjjiKj.  60 
paralysis  of,  complicating  operation  for  goitre, 
Surg.  132 
Voice,  hoarse,  case  of,  for  diagnosis  (T.  J.  Faulder), 

Laryng.  54 
Vomiting  after  ethanesal,  AncEsth.  42 

post-ausesthetic,    in   plastic  surgery  of  face  and 
jaws,  Ancssth.  24 


Walker,   Jane. — Discussion  on  artificial  pneumo- 
thorax, Med.  25 
Walker,   J.    W.   Thomson.— Discussion  on  case  of 
angioma  of  kidney,  Urol.  37 
discussion    on    case     of     carcinoma    of     ureter 
secondary    to    carcinoma    of     congenital 
hydronephrotic  kidney,  Urol.  42 
four  cases  of  growths  of  ureter,  Uivl.  25-30 
prevention   of  urinary  obstruction  after  prosta- 
tectomy, Urol.  43-56 
Walker,  K.  M. — Discussion  on  latent  syphilis  and 
pregnancy,  Obst.  230 
discussion  on  sterility,  Obst.  335 
Walker,  R-  H. — Kaolin  in  the  treatment  of  Asiatic 
cliolera ;    its    action    and    uses,    Tlierap. 
21 
Wallis,  R.  L.  Mackenzie. — Discussion  on  aetiology 
of  eclampsia,  Obst.  260 
and  Hewer   C.  Langton. — A  new  general  anaes- 
thetic ;  its  theory  and  practice,  Ancesth. 
37 
Walton,  A.  J. — Discussion  on  treatment  of  Graves' 

disease,  Clin.,  Med.  &  Surg.  42 
War,  Great,  pensioners  who  contracted  malaria  in, 
laboratory  observations  on  (W.  Broughton- 
Alcock),  Trap.  45-53 
nephritis,  aetiology  of.  Bain.  1 
Waring,    E.    J. — Sboulder    pain    in    liver-abscess 

(quoted),  Clin.  12 
Wassermann  reaction  in  congenital  syphilis,  effect 
of  treatment  on  child's  reaction,  Child. 
76 
limits  of,  Child.  43 
negative,  sigaificance  of.  Child.  43 
positive,  significance  of,  Child.  43 
value  of,  Child.  56,  57,  58.  61,  68,  75 
in  interstitial  keratitis.  Child.  78 
in  relation  to  pregnancy  and  latent  syphilis 

(statistics),  Obst.  209-215 
in  tabes,  Neur.  39,  40,  42 
irregular,    and   latent  syphilis   in  pregnancy, 

Obst.  219 
negative,   no  proof   of   absence   of   congenital 

syphilis    Child.  77 
positive  in  child  at  or  soon  after  birth  no  proof 
of  congenital  syphilis,  Child.  78 
produced     by     provocative     injections     of 
salvarsan   in   cases    previously    negative. 
Child.  44 
Water-supply  on  board  ship,  Epid.  31,  41 
Watson-Williams,  P. — Discussion  on  two  cases  of 
fatal  tonsillectomy,  Laryng.  32 
discussion    on    zinc   ionization    and   electrolysis 
in  treatment  of    chronic  otorrhoea,    Otol. 
30 
Weber,      P.     Parkes.  —  A     condition     somewhat 
resembling  lupus  pernio  in  a  child.  Derm. 
77,  Child.  89 


Weber,  F.  Parkes. — Acute   anterior  poliomyelitis 
in  adult,  Clin.  55 
ambulatory  case  of  lethargic  (epidemic)  encepha- 
litis  followed    by   symptomatic   paralysis 
agitans,  Clin.  4 
chronic  jaundice  in  young  woman,  with  enlarge- 
ment of  spleen  and  liver,  Clin.  55 
myeloid  leukaemia;  death  from  acute  anaemia 
due  to  massive  hcemorrbages  ;  simulation 
of  slight   pyuria   by   leukaemic  oozing  in 
urine,  Clin.  16 
discussion  on  case  for  diagnosis.  Child.  92 

on  case  of  deficiency  of  subcutaneous  fibrous 
tissue,  Child.  10 
of  Dercum's  disease.  Derm.  24 
of   ligature  of   front  part  of  left  subclavian 

artery  (in  1899)  for  aneurysm,  Clin.  59 
of  morphcea  guttata  with  arthritis,  Derm.  42' 
of  rheumatoid  arthritis.  Child   39 
of  sclerodermia  and  sclerodactylia.  Child.  41 
on    two    cases    of   diabetes    of    unusual    type. 

Child.  19 
on  purpura  annularis  telangiectodes.  Derm.  8 
on   tuberculide   treated  with   novarsenobillon,. 
Derm.  62 
thrombosis  of  inferior  vena  cava  and  both  renal 

veins,  Med.  9 
and   Myers,  B.,  C.M.G. — Case  of  sclerodactylia 
of  hands  with  multiple   telangiei-tases  of 
skin  and  mucous  membranes,  Clin.  52 
Weber's  syndrome,  Neur.  &  Ophth.  3 
Westminster  Hospital  Medical  School,  museum  of, 
specimen    from,    of    tumour    of    breast, 
Surg.  41 
Whale,  G.  H.  Lawson. — Discussion   on   Canfield 
operation,  Laryng.  42 
discussion  on  case  of   bilateral  abductor  paresis 
of  cords  with  simple  enlargement  of  thy- 
roid, Laryng.  46 
on    zinc  ionization  and  electrolysis   in  treat- 
ment of  chronic  otorrbcea,  Otol.  30 
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